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= Bropan MeX Eyapo AHan KoHEDepeniHa A/CONF/ 15/ /2011 ~
i Oprana3aium O6se s Mienbix Haui USLR .
10 NPHMEHEH 4D ATOMHOK JHepri ORIGINAL: RUSSTAN 8

§ MHPHIX L enAx

He noaneswuy ornawenuio Ao opuumassnoro cooblyenua wa Konthe pennun

OTJAIEHHE TOCAENCTBHS TOPAMEHIS MAJHMIT JOBAM
. PAJIOAKTYBHHY BEILECTB B XPOHMUECKOM SKCTIEPHMEHTE

L JN.H.bypurnua, I.U.3axy runckuit, H.A JKpa-
s esckmil, 3 .B.Xypassickaa, H.H, ureunos, 0.1M.Mocka-
| nes, A.l,HosuxoBa, U.H.ConoBreB, B.H.CTpensnona

B HacTodmee Bpeui HAKOMMICH G60Jbmoit OKCnepuMeHTaJIbHHN MaTe py-
aj, noxasusapmuil,YyTo panuoduosorniecKuil sddext Clelyer paccMarpm-
BaTp HE TOJLKO B N€pBHe CPOKN IOCIe OCTPHX Bo3JXellcTBME, HO HEOOXo-
AMMO yUMTHBATE U BOBMOXHOCTh BOSHUKHOBEHMA NOCJI€IyONMX peakuui,
KOTOpHE passuBanICA B oTLaleHHHE CPOKHM NoC/e NOPakeEud.
HamGonpun# ¥ETEDeC TpeicTaBAANT OTIaleHHNE 1oce CTBUA, BO3HH-
Kakb.ie Ipy XpOHMYEC KOM DOCTYINIEHMM B OpraHusM palnoarTUBHEX Beme-
CTB, B cBA3K C NPBOJMBINMMIUCA MCIHTAHMAMY H1eDPHO TQ OPYXuA BO3HUEJE
~ peaibhias OnacHOCTh INopaxednd COJbUMX TPYyNN HAc &JIeHmA MaNHMy LO3aMA
DAIUOAKTWBHNX BEUECTB U, B YaCTHOCTY, CTPOHNWE:M—90 = OLHHL M3
HauloJee OnacHHX OC KOIKOB JeJeHMA ypama. —

B mTeparype HET JOCTATOYHHX MaTEDHANOB, Xa pakTepusy DoEX OT- P
AaJeHHHE TI0C/I€e NCTBMA NOPaXeHnd, BN3BAHHNE paIyOAaKTHBHHMYM BENECTBa- ”
MH B XPOHHYECKOM DKCNEPUMEHTE,

' BiecTe ¢ TeM M3yyeHMe yKaBaHEHX BONpOCO3 NpEeJCTaBAS €T HECOM-—
\ BeHEul mHTepeC, ’

B Xoksale mpuBOJLATCA JaHHNe N0 OTIANEHEHM ITOCHEXNCTBH M nopaxe- S
HUA PaSNAYHNMM DaiM OaXTMBHHMY BeuecTBauu (CTPOHIMEM—B) U CTPOHDM—
ex-90, pyTemnem-I06, nesmeu~134 KooanrroM-60, zrTpueM-90 ¥ HTTpPH- —
eM-91, nepweu-T44, HpoGmeun-95, NIyTOHHEN-239, CMeCHD NPOIYKTOB JILe- |
— NeHya ypasa n Jp.), BB EHHHMK cofaxay, KpoMKasm i KDHC&M pasiuy—

,,,,, . HHMi NyTAMA KaK OJ HOKPATHO, TaK ;I MHOTOKDAaTHO, B TEYEHHE 2-3 JeT, ==y
25 YEAR RE-REVIEW| :
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B Kommdyecrsax,B 10, 100 u 1000 paz npeBHmamuuyX ycraioBJIEHHHE Npe—
AeAbO ZONyCTHMHE KOHLEHTpauuM a8 BOJH.
YCT&HOBJIEHN HEKOTODHE HOBHE JAHHHE 1O PACHpEJeJNeHND Dalil0aKTHB-
HHX BEmMECTB NpM MHOI'OKDATHOM BBEIEHMU, OTJMYENE OT HalJpiaBuuxcd
npy OAHOKDATHOM BBELEHWH, p

PacmpenesieHue paiyoaKTHBHHX 3JIEMEHTOB :
B XPDOHKYECKOM 3JKCLIepUMEHTE

llpy usyvewymyM NOBeLEHHs B OpTaHM3Me 87,89, C«s“l’, Ru'%
Co 0 (npu uX cxeIHEBHOM nepopasbHOM BBeLEHMy) OOHAapy ZeHH 3aK0H0—
MepHOC TN, KOTODHE HECKOJbKO OTANYEDTCA OT M3BECTHHX JAHHHX, NOJIy- '
YEHHNX B ONHTAX C MHIMKATODPHHMA K03aMM, IIPM OLHORDATHOM BBeIEHHN
DPAIHOAKTHBANX K30TOMOB, E

HapalZy ¢ wHIuBKIyaNbHHMY OCOCEHHOCTAMM JOKANN3ALMYA B oprasusMe
PAIMOAKTNBHHX }30TOIOB, 3&BUCANLNX OT WX XMMHYECKUX CBONCTB U Guo- .
JTOrMYECKOT0 3HAYeHNA, B XPOHNYECKOM IJKCIEpMMEHTE BCKDHBAWTCA U He-— x
KOTOpHE olue 3akroEOMepHoCcTH. (KasalJoch, YTO C TeYEHHEM BpeMeny ;
KOJMY€CTBO M30TONOB B JENOHUDYRIUX OprasaX CTaHOBATCA JOBOJABHO S
NOCTOAHHNMK IIA JAEHOTO M3oTona ¥ JawHoi cyrovdok Xo3w (A.A.PyGa- B
HoBckad, J.B.Kypiswncxas, I'.A.ABpyHuua). Tax, y KpHC, MOJyvYaBuyx
€%XeJHEBHO HA NPOTAXEHUM 2-X MECHLEeB S“z, B kosnuvyecrBe 0,65 MEKODH
Ha KpHCy mnocne M9 nHell BBeleHud YIe€JbHAad aKTUBHOCTH KOCTeil NpaKTh— _
YECKN HE MEHAJACH M oCTaBaJach LOBOJIBHO NOCTOAHHON Ba MpPOTAZEHUM .
2-X MecAalues HAGJDICHUA.

. Taxme ¥e JauHde NMOJNyYeHH HA KpHCaX, MNOLyYaBLVX Smgoa KoJy-
vecrse 1,85MEKIODY,HO B STOM CIyvyae YDOBEHB AKTMBHOCTM OHI BHIE,

B onHrax Ha KpojmKaX, KOTODHM S'z,%g BBOEMJICA HA NDPOTAXEHUK
36 MeCsALeB, BHABUIMCDH Te Xe 3akoHoxepHocTy (racua.l).

PaBHOBeCHHH NOCTOAHHMI ypoBEdb XaA Co° - BRacTynal yepes 3-4 He-
ey o nad Ca® -4yepe3 roj [ocle Havajke BBEIEHMS u3oTona.
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Tacauua 1

29
Corepxame Ov° B KocTAX ¥ KpOJUMKOB, IJUTENLHO

[I0JIy YaBiuMX €ro yepes por

Bcero
BBeleHo

MK py

Janrtens—
HOCTH
BBeJieHnA
B MecAnax

Yrenwy,
akT¥B-
HOCTh
KoC TH

Odmasa ax-
TUBHOGTE

MKKOpH

B % or
Ha#i nen-
HOTO B
oprasuame

(cKener)
MKKODK/T

190 0,65 4 Mec,

10 IH,
4,02 12
3,22 16
3,25 i6
3,41 47
4,34 20
6,837 31
5,47 32

0,10 54,0 82,0

158
200
166
152
193
153
192

Cpenuee

0,28
0,21
0,20
0,15
0,22
0,16
0,17

56,0
65,5
48,8
46,6
53,2
46,4
61,1

57,6

94,2
95,6
65,0
81,7
97,0
97,9
96,0

91,8

OcoOuil mHTEpEC NpEACTABJIAET Pac IpeLeNeHNe HEKOTOPHX HEDAacTBO—
PUMHX CoeLuHeHK#, B 9TOM Cayvae paZuoak1WBHOE BEWECTBO LN TEJNbHO
3aLepENBACTCA Ha MeCTe BBEILCHUA U MOXET B OTLEJNLHHX ToUKaX cCo3ja—
BaTb OCJBUYD TKaHeBYD X03y. Tak, HANPUMED, NpU MHTDATDPAXEAN BHON
BBELEHMN KpHCaM DaLioakIiBHOTO Qocopa B Bule HepacTBOpuMOTO (oc—
dara XpoMa B KOMMYecTBe 50 MEKKOpH oOmad TKaHebad nIo3a, NoayYenHas
nerxuMn vepes 210 XReld, paBHa 0koJ0 8,4 KuIOpAL, MM NpM MHTDATDA:
XeaqpHom BBelenuy 70 M 100 MKKPpy y XMBOTHHX Ha 193 IeHp oCmad TKa:
HepBad [L03a MOXET cOC-TasuTh 15 Kunopai.

To ke HalILAaeTCA ¥ NpM WHIPATPAXealbHOM BBeJeHUM KOJJIOUIHOTO
sonora ( Au'®® . HeoOxomuMo noJYepKHYTh, YTO B 3THX CJyyadx obmad
K03a OOJMyyerus OpraHu3nMa CpaBHUTENBHO HEBEMKA, HO DHCOKAd MeCTHAA
l03a MOXeT NpMBECTM K TAXEJHM nocaencTBuAM., Tak, B BTUX cAyvadx y
NOLONHTHHX KYBOTHHX DA3BMBAJICA IIOC KOKIETOUHHI Oporosesammui pax
JeTKHX, HECMOTDA Ha OTHOCHTEJIBHO MAJYW o0Wyo Xo3y 00mero oCJIyYeHHA
(onursr T.A. Aspymumoit u T,A.Koverkomoil).
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mHUveCKOe TeveHME XpPOHUYECKOM Ny ue Boii
OC0JIe3H1

B xapruHe XpOHMYECKOM JyueBol 0oJie3H4, BH3BaHHOK BBeleHMENM pa-
AMOAKTUBHNX Bewecrs, oOHapyxeHH TDM NMOCJIE0BATeNbHHE (Jas.

Ilepsas jasa pasipaxennd, XapakTepusybLasics HEYCTOHUNBOC T BY 1
BapHatUNBLHOCTBI0O KIMHNY €CKUX MOKasaTesel (xapTnau KDOBU, CEDJEYHO-
COCYMUCTON CMCTEMH, LeHTPajbHoil HepsHoil CUCTEMH, BereTaTuBHO¥ u
HeHDO-OHIOKPUHHOM cucreM), OOHYHO 3Ta asa nposoaxaeTcd 1o 1 rofa.

Bropas ¢asa Xpownueckoli svueBo#i Gonesun - (asa kxaxymerocs OJa-
roomonyynd. Ova passupaeTcd Yepes -T2 Mec. OT HavaJa Bo3slelicTBud
PaZyOakT¥BHAX BEWUECTB ¥ XapakTepusyercd BOCCTAHOBJICHNEM HADY W €HHHX
Gy ERUni. OXZHAKO IIpH ZLOIOJHUTENBHHX HAarpy3kaxX BHABJIANTCA NaTOJOIN-
YecKme peakxuun. TaxuMy HarpysxaMmy MOTYT OHTD 0epeMEeHHOCTL, DOIH,
KpoBOINyCKaHye, a rakke QapMakoyorHYecKue CpeicTsa.,

B rpersell ase (vepes I-2 roza or Havala ONHTA) DA3BUBALTCA
NpU3HAKK XPOHMYECKok nyuyesoit GoJesHu,

IIpn ucciesobaknuy BHCWe! HepBHOH! LeArensbkocTy B L-0M Paze npu
XPOHMYECKOM Nopa:iieHyn S'*(,go (B KoHuentpaumsx 1 MKKODM/KT TpW exe-
AHEBHOM BBeLeHuy C mied B reYeHMe 6 MecAmeB, YTO COCTABIANO X
9TOMY BDEMEHN IJIA LeHIpaJsibHoil HepBHOW CUCTEMH 103y 8,5 pal), y
NOMOMNNTHHEX XMBOTHHX (COOak) BHABJAAETCH HapyweHue yCTOHYNBOCTH YCI0:
BHOPEQUSKTOPHOM  JEATEJIBHOCTM B CTODOHY 0CJAaCJeHUA pasjpaxyTelpHo-
FO i TOPMOBHOIO IIDOLECCOB, YTO BHPaXaerTCd B MOSBJEHMM pasipaxurenb
BOX CJa0oCTH, OCJAACHEHMH NOJORMTEJIBHEX YCJI0BHHX pedrexcos, pacrop-
MaERMBanmy IuQQepeHunpoBKy ¥ NoABJAEHHn Ga30BHX COCTOSHMM,

Y EMBOTHHX CJIa00rC THNA YaCTO BHABAAETCA ¥ BHOAJEHHE yCJIOBHHX
pednexco (puc.i).

Yxazandde Hapyleunsd OWM BHABJIEHH Y€ B IepBHe < MecAua noclie
HavyaJja Bo3geifcTBuA,

IIpy yMeHpWeHMM JOSHDOBKM DALKOAKTHBHOI'O BelecTsa B 50 pas3 nep-
BHe w3MeHeHUA BHCUEH HePBHOM LeATEJbHOCTH OTMEYalWCh Yepes TPU
MECALA OT Hauala omhTa ¥ MpoLonKaauchL Oosee 1% ner. B STOM cuyvae
HAOJIOELJIOCH JUUE YCUACHNE PasipPaxUTenbHOTO npouecca ¥ ocJjadjeHue
ropMosHoro (puc.2). (o omHra BHpaCOTKA YCAOBHMX PedeKCOB MpOBO- =
Innachk B rTevyesue 4 roua. OmTH E.H.Kmmozoin). )

Bo Z2-oit dase - yepes 1 roi mocje XpOEMYECKOTO nopaxeHud SAPE’_ ,,,,,,,
Hapymerse BHCWEH HEPBHOK JeATeNLHOCTY y Co0aX CHJALHOTO THI& HE =

SN PN
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NpoABIAJNOCE, & ¥y co0aK cradoro THNA WMENO MECTO MWL nepuoInyecKoe
NCJadlenne yCIOBHHX pedrexcos.

OZHAXo B OTOT MEpMOA OTMEYEHO M3MEHEHIe YYBCTBATEJBLHOCTH KOPH
T'OJIOBHOTO M03ra K ONTHMA/JBHHM Lo3aM OpoMa M Kodenna (radn.2).

Tadmua 2
MBuEHEHUE YYBCTBUTENLHOCTU K opoMy u xodeuHy
Yy colax yepes 1 rok mocle Bo3xmelicTsus CTpoHOUEeN-90
(TMKEDDM/KT eXelHeBHO B TeyYeHue € MecAIes)

K imyxa Tum OnruMaibHad 1038 B rpaMuax
codaxk HepBHOA Bpouma Kodenna
gggggmu X0 BBeLe- | mocle LO BBeLe- | Iocie
HIA CTDOH-| BBeJE HHUA HUA CTDOH-| BBEJIEHUA
hif: CTPOHLMA nud CTDOHLUMA
Kopouas CJIaOul 0,5 NaBpamenHan 0,1 0,01
pearums
My sika pasHoBy - 1,0 0,5 0,1 0,05
HOCTH cJa-
doro runa
lxex CUJIBHHI 2,0 3Bpauensas
HEypaBHO- peakuus 0,2 0,4
BemEHHHI!
llasnpHol | cuabHHI 2,0 I,0 0,2 0,05
ypaBHOBE~ —
WEeHHHHA o

B rperneit ase y cobak ciadoro TMma B LeHTpaNbHO! HEDBHOM CHC—
TeMe Da3sMBapICA CTOHXMEe HApYyWeHMA KOPKOBOM AeATEIbHOCTY, BHpaxap-
mpecd B OCIACNEHMYM ¥ BHIALEHMH YCJOBHHX pedaexcoB (MONOXKT e BHHEX
¥ TODMOBHOTO), @& B HEKOTOPHX CilyvaaX B ocaalieHuy Ce3yCJOBHHX Mi—
meBHX pedieKcos.

Y coGax cylIbHOI'0 THIIA MOXET NPOABHTHECHA JMIB Hepymenue ycToiup-—
BOCTV YCJIOBHOpPeQIEKTODHO! LEeATeNbHOCTH .

B I-yo $asy OHIM OTMEYEHH TAKKe X HeXoTopHe ABNIEeHMA "pasipaxe-
upa" Co CTOPOHH BETeTATHBHOTO OTHela HEDBHO! CuUCTEMH. JTu ABIeHHA
NPOCJEKEHH Ha LEATENbHOCTN Cepiua nyreMm QyHKumoHaKbHON HATDYSKH —
(npolauy He aipeHaJuH ¥ aleTHIXONE). —

Ben moZoGpamH LO3H alpeHaiyHa u anerniIxXoiuHa; KOTODHE He BH3H- ——
BaJ Pe3KUX HADyWeHMA y KOHTPOJABHHX %1BOTHHX (55“/xr alpeHaluHa u

' - [ .
PSR
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40 J’“/xcr aLeTUNXoNuHa), ¥ TNOKONHTHNX KUBOTHHX, MNOJYyYaBuMX St
eKeXIHEeBH0 B TeveHue 3-4 MecAueB B KouueHrpauuu 0,02 MKKOpU/KT ,
alpeHaJuH BH3HBaAJ 6oJee NO3LHee HacTyleHne BAryCHOTO TOpPMOXeHud,
UpNM 3TOM Yy XMBOTHHX pasBuMBajachk CoJiee bHpaxeHHad apuTMud u dalik-
lajack BOJHOOOpaA3HOCTH M3MeHeHuil 3youos P u T, Ecau B Hopue y co-
0aky Ha yKaszaHHyl I03y anpesaiyHa HopMaim3auus 3youos P u T mpo-
ucXomuna yepes 2 - 2% MMHYTH,TO Y NOLONHTHHX XMBOTHHX Ha ®TO Tpe-
JoBanoch 4-5 Muwyr. KpoMe Toro,yxasaHsad Lo3a aipeHauHa BH3HBala
y BCeX NOXNONNTHHX ¥WBOTHHX TOKCHYECKUE ABJEHWA, KOTODHE BHDAEAMUCH
B TOABJEHMN ATPMOBEHTPUKY AADHO! OnoKaiH ¥ okcrpacucromyu ( y KoH-
TPOJBHHX EMBOTHHX 9Ty ABJEHNA oveds pexknm) (puc.3).

[Ipy HATDY3Ke aueTHIXOJMHOM OTMeueHa 0o0Jiee BHpaxeHHad JaOu/b-
HOCTH NyJbCA U NOABJIEHME BTODOHl BOJHH yvyauweHud nyanca; JIUTEJb-
HOCTBH M BOJHOOOpPA3HOCTh M3MeHeHuli 3yOuoB P u T y NOXONHTHNX X#BOT-
HHX TAK %€ KaK ¥ Npy BBeleHuN aJlpeHasuna, OHJY CO0Jiee BHpaXeHH,YeM
Yy KOHTDOJNBbHHX XMBOTHHX,

Bo 2-yb a3y u3MeHeHME DEAKTUBHOCTH Ceplla CHJIO BHABIEHO ¥ B
ONHTaX ¢ BHYTPUBEHHHM BBeIeHueM crpodanTnHa "K" B lL03aX,He BH3HBA-
DOMX TOKCMUECKMX ABJeHMA y HopMansHuX xmBoTHHX (0,04 MI/Kr Beca).
Y DOLONHTHHX coCak Inpy BBeIEeHUM CTpodaHTHH& HAalOJaHJajlach pBoTa,
aTpUOBEHTPUKY IADHAS OloKala, OKcrTpacucroims (puc .4 ; onutw J.H,By-
pHKuHOi, A.M./MBaHyuKoro)., 9ra peaxuud Onja OIMEUEHRA Y XMBOTHHX IIDH
OTCYTCTBUMM KJIWHNYECEUX NPOABJIEHUH JyueBod COJNE3HY .

YyBCTBUTENBHOCTD OpraHyaMa NOLONWTHHX XMBOTHHX Bo Z2-off u 3-eft
fasax K BBeLeHMD KojenHa, OpoMa, alpeHaluHa, aueTHIXO0/MHA,LWaAHUCTO-
T0 Kajud, CTPUXHMHA U LP., K&K roxasami oNHTH,NpoBelLEeHHHe B Jado-
paropuy [.M.3aKyTHHCKOI0, NOBHuAETCH,

I3BeCTHO, YTO NepevuCJIeHHHE BemecTBa HEelicTBylT Ha pasiMmyHHEe
CYCTEMH opraHmaMa. JTHM CaMiM YCTaHaBJuBaeTCA N3MEeHeHHaf peaKTUB-
HOCTbH pasnMyHHX cucTey opramusma (IIHC, BereTaryBHOTO OTAela HEPB-
HOM CUCTEMH, HeHpO-SHIOKPWHHONA CHCTEMH M LD. ).

B 3-eff dase oCHapykeHH (o0Jiee BHpAkXeHHHE HADYWEHUA CO CTOPOHH
cephevyHo-cocyamcTod cucrTemu, Tak, Ipd BHYTDMBEHHOM BBeIeHUm aJgpe-
vamuua ( B gose 40 J“/Kr B pacTsope 1:10000) y MOXONHTHHX KM BOTHHX
N0 CPaBHEHHY C KOHTDOJEM OTMEYaeTCd MEeHEe 3HaYMTeNbHOE NOBHMEHHE
KpoBaHoro Jasnedud (Ha 30-35 MM pryTHoro crouda) (puc.5). Kposaroe
JaBieHie W3MEPANQCH HA ocumijiorpade ¢ KOXHBX COCYJHOB yXa.

Ha sjeXTpokapiumorpaMMe OTMEYeHO CHUKeHME BOJIbTaxa, cueueHyue
BJIEKTPUYECKOH OCHM Cepiua,ypexeHue puIMa CepLeyHHx cokpamewn#t, no-

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5 §
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CTENEHHOE CHUXeHME mwm yTiyouchye 3ydua T, a b naipHeilweM n nupep-
cua 3yOua T (A.M.I/IBaHmuxm«i, B.Il.Kopuemkus u A.0.CalitaHos),

llpunenesne QyHKmonaabiix npod (Ausepa, 0COHATENBHO-CE DAL YHH J
pedrexc npu BINXaHMY aMMuara, BBELEHME ALDEHaIMHA) BHABUIO Hapyue-
HUA B HEDBHON DeTry. iilmy Cepiua, NPOABIABULEECA B NOBHUEHUH Bo30y~—
AAMOCTH Baryca u B NOBHUERWM 110DOTA YYBCTBMTEILHOCTH K aipeHAIMHY
(N1.H.By pukuna, I1.H. ForoBuwrosa, B.JM.Kopuemxns), Tokcuueckas peak-
Oid BhABIEHA y BCEX MOJOMWTHMX XMBOTHHX Ha BBeLEHUE TAKMX 103 alpe
Ha/yHa u aueTuaxXoJiMHa, KOTODHE y KOHTPONBHHX X¥UBOTHHX HE BHOIHBAJIU
OTHX peakuni. ¥ TIOLONHTHHX XMBOTHHX B 9THX YCJOBMAX HACINIANACH
SKCTpacmcrosus NOJMTONHAA KelylLoykoBad, pexe npelcepiHasd ¥ arpu-—
OBEHTPUEKYIADHaA. B pale clyyaes ¥eJylOYKOBHE OKOTDaCKCTOJH OHJN
TPyNNOBHMY ¥ TEPEXONuaM B XeNyLOYKOBHH puTM. OTMEWEHH HapyueHus
yHEIMM TPOBOLMMOC TH, BHpaxaBwyecs valie BCero B aTPUOBEHTDUKY JIA D~
Holl Onokaxe I, I, Il cremewn, WHOTAA ¥ BHYTDPUREYLOYKOBOK 0n0KazoA
(puc.6). HaOnoialoch TaKixe 3aMETHOE y3MeHenue QYHEKUMY aBTOMATH3ME
(MITPAnMA MCTOYHMKA BOSHMKHOBE Hy MMIYAbCA), YCUANBANACH CTENEHD
opazuxapium.,

Iipn BBelEeHuUM QLETHAXOJMHA HaGAKIAJACH HENoJHAs aTpu OBEHTURY -
napwafd CJokalLa M HapyleHMe NPOLECCOB BO3CYELEHMS B MUOKapie, BHp&a-
EaBUEECS B Pe3KOM MaueHeHmn fopuu 3yodua T,

Bce s usueHeHns yKasHBaWT Ha TO, YTIO npy XpoHMYeCKOM Nopaxe-
HUM S‘LQ? BHABIAETCH HEYCTOKYMBOCTL HEDBHO-BETETATHBHON peryaauny
B oTMeyaercd npeolJialaHye TOHyca LEHTpa Baryca.

llpy u3yYeHuu CCCTOAHUA CHCTEMH KDPOBOTBODEHHA B YCIOEUAX XPOEU -
YE€CKOTO JKCNepuMeHTa YCTAHOBIEHa NEPHOINYHOCTh ¥3MEHEHU NoKazare -
Jeit mepudepyyeckoi Kposu (H.)I.Benociopolxosa, E.®. bBaparosa, l.H.By-
PHKZHA) . ¥ NOMONHTEHX KuBOTHMX (COGAK, KpOAMKOB) yxe yepes 2-4-9
HELEJb TI0CJI€ Havyaja BO3LEVCTBUA Dafuou30TOonoB ( S%?’g,s'zgo,

Ru ‘OQ,C)DBA n Co®) B KCHLeHTpaumix,s 40, 100 u 1000 pas mpe-
BHIADIM X nNpeLeNpHO JONYyCTHMHE, BOSHMEAET HEYCTONUMBOCTE CHCTEMH
KPOBOTBODpEHN, YTO TNPOABNAEICA B KOJECaHMAX KoamyecTsa (HOpMEHHHX
9JIEMEHTOB NepueLnYecko! Kpou. IeprMOINYECKY BOSHUKAET JIeLKoINTO3,
auuQOIM T 03, DETMKYIOUMTOR, CUEHANNMECH BpeMeHawy Jeiikoneunelt, mmM-
donenueit, petuxyionenus (puc.7).

Hapany ¢ oOuwnMy ABMEHMAME, XapaKTepHHMM BooGme A JYYEBHX MO-
Bpe#LeHNIN, 0THMEYaTCA ¥ HEKOTODHE OCOCEHHOCTH B JIelicTRUY pasIMyHHX
u30T0N0B,. Tak, GoJjiee TAKEJIHE U3MEHEHHUA B CUCTEMe KPOBOTBODeHUS
BHABJIEHE TIpM XDPOHMYECKOM BO3LEeMCTBMY DaiU0aKTUBHOTO CTPOHUMA, KOTO-
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pHit mopaxaer ¥ 9puTPONOI3 ¥ AeHKonods. PamuoakTHBHHEA KoOanbpr yEe

B HavajbpHOM Iepnole BO3JelcTBMA OKA3HBAET BJMAHNE HA KPACHYD KDOBD,
BpEMEHHO CTWMYJMpYH SpMTPONOd3,YT0 CBA34HO, 0YEBUIHO, C DOJABD €r0
craluipHOT0 ¥30TOfA, yYacTBylmero B KavecTse MUKDPODJIEMEHTA B IDO-
neccaXx KpOBOTBODEHHUA,

C}b*gh, IuddysHo pacnpocTpaHApuMicAs B OpraHu3Me, yxe B DaHHUX
cTanuAX Bo3jeiicTBuA Hapyuaer JuM@onoss. FZLAAO , KOHIeH TP DY omulic A
B 3HauUMTEJNBHOM CTelneHuM B KOCTAX M NOYKax, Hapymwaer NpOLECCH KPOBO-
TBOpeHud ¥ QYyHKUUD MOYEK,

BHfiBJIEHO M HEKOTOPOE OTAMYME B peakuuu np¥ OLHOKDATHOM M MHO-
TOKpaTHoM BBEJLEHHH Sji,go. Tak ,IpM OXHOKPATHOM BBELEHUH doJsiee
BHpDaKeHH KH3MEHEHUA B KOCTHOMOSI'OBOM KDOBOTBODEHUH, & MpM XPOHH-
YeCKoM BEEJEH¥YM TOI0 XK€ M30Tona B NepByD Oovependb sHABIADICA M 3Me-
HeHus B umbonosse (puc.8,9).

TaxkuM 00pA30M, LpM XPOHMYECKOM NonalaHuy paiuoaKTMBHHX M30TO-
[I0B B OpTaHu3M, (M3MKO-XuMMYECKUE CBOMCTBA BIMX MB0TONOB, WX OCMEH,
TaX Ee KaK M XapaKTep W3JyYeHusA, BAMANT HA KAPTUHY W3MeHeRUdA B
cucTeMe KDOBM.

Bo 2-yb a3y XpOHMYECKOro IMopareHus paluoaKTHBHEHMA BENECT Bauy,
KOTrJa HapyueHus reMonodsa OHJ¥ He3HAUMTENbHHMM, NPOBOAMIOCH M3Yue-
Hue QYHKUME KPOBOTBODEHMA B YCJIOBUAX QU3NOJIOTHYECKO! HaTpy3KM
(poZoB). BHABJEHO Pa3BMUTHE LJIMTEIbHHX NOCJIEPOZOBHX ameMuH y E4BOT-
HHX, XDOHMYECKM 3aTpaBIABIMXCA DPalMOaKTHBHHMA CTDOELMEM ¥ KoCalsb-
rou (omurs D.5.Kypnammckodt, H.JI.BeroGopokoBolt 1 E,B.bapasoBo#).

B ZeHb DOKOB ¥ STUX KMBOTHHX OTMeYaJach De3Ka# DPeTUKYJONeHMA K
CHUKeHNe WHIeKca pereHepamuu. B KpoBM MOSBJANOCH 3HAYMTENBHOE KO-
JAKHYECTBO HODMOGNACTOB, ¥ XUBOTHHX, NOJyuYaBmEX CTDOHIMA-89, CHUXa-
70Ch, KPOME TOTO, ¥ KOJMYECTBO TPOMOOUMIOB (racn.3).

JlccnefoBanye MopdosIorsyecKoro cocTaBa KOCTHOTO MO3Ia BO BDeMA
GepeMEeHHOCTH ¥ DOCHe POJOB y KPHC, LMMTeAbHO 8arpabassuuxca Co™,
110Ka3a10, YTO MEXaHW3M DasBMTUA NOCHEPOLOBHX aHeMuil mMeeT CJIOXHHA
xapakTep. [lo-BULUMOMY, MMEET MEeCT0 HapylleHHWe NPOLecCoB pasMHOECHUA
¥ COo3peBaEmMd 3DUTPOLUTOB (H.Jl.Beno6opooBa, E.K.Pelpxuna).
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Taonuna 3

laMeHeHne KpacHOX KpoBM ¥ TDOMGOLMTOB IOCJE POJLOB
. 3 co
Y KPOIMKOB, RJMTSABHO NOJNYYaBuMX Yepes poT Ca’ ‘; S’ngnco

Muan- Bpewns Kon-Bo | CHuxeH. |Hopma- Kos-Bo
MaJIbHOE | BOCCTA- | DeTMKY-| MHLEKCA |GnacTH TPOMGO-
EOJI-BO | HOBJIEH, | JOUMT. | perese- |1 Ha OMTOB B
SpMTPO- | KOJ-B@ | B IeHb | pauuu B [100 Jseli-{ IeHb
IMTOB DPHTPO- p8£OB LeHb KONMTOB | POJOB
1oc JIe MTOB B %) | pOJLoB

goxoa B JHAX)

B MJH,)

Korpom | 4,7-5,8 | 1-2 1517 Ha 30% - B doap-
WXHCTBE
clyuaes
yBemye—

HO
434

C» 4,7-5,6 | 2-4 5-13 | Ha 65% - B Golb-
WY HCTBE
cllyvaes
yBEIye-

| HO
(el
S ™

(cBume 16 | 2,8-4,2 |10-45 2~3 Ha 80% o 21 Hecxonp-

MEC ,RO3- KO CHy=-

JelicTBug) KEHO

60 2,3-4,0 | 319 0,57 | w®a80% | 10 1,0| Des na-
MeHe Hull

3 4134 ~ 106 6
B omuTax ¢ KpoBONyCKaHMEM J NOpAaXEHHHX S“(, 9, C:’) ,Qu 1 Co
¥MBOTHHY BHABMJIMCDH HapyleHus SpuTpo- ¥ Jelikonossa (radn.4),

fnl e
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Tadmuua 4

H3MeHeHne nepudepuyeckoii KpoBy mocJie KpoBOUYCKaHUA
134 S 9 Q {06 C 60
Y EDOJHMKOB, N0Jy4aBuux yepes por C«_\ y QU , Ku 8 LQ

Bpexa Boccra- KosmyecTBo AdGconvrroe
HOBJIEHUA JelKoUETOB xonggecrao
KoJ-Ba 3pHUTpO- MbcuuTOB
?HTOB xopnoguu (8 muc,) ?g ruc.g
B JHAX)
KoHTpoap I-5 9-T4 5-9
O 12 8-10 6-14 3-6
39
S'L T0-12 nporpeccupy p- nporpeccy pyomee
mee CHUEEHHE CHHXeHNE IO
R 106 4-8 8-9 nporpeccupynmee
u CHMXeHue 1o 2-3
60
Co 5-6 8-9 2,5-3,0

JTO NMPOABAANOCH B 3aMELICHHON [o CPaBHEHND C KOHTDOJEM BOC-
. CTAHOBJIEEMM KOJHYECTBA epmggounroa KO HCX0ZHOTO ypoBHA (o0CoGEHHO
8

Ups BBeleHuu wuBoTHEM S.%9 ), KpoMe roro, passusanach nelixomenus

( 5¢°9 n mmponenna (S¥ 1 RY'©ey, o HapyUeHNH JMMPONOD3a
CBULETENBCTBOBANO TAKXe IT0ABJEHWE B nepudepuyeckodt KpoBy u3MeHeH-
HHX mMQOLETOB C BaKyoAnmasalnell u QparuenrosoM anep,

IlpoBenenne warpysxn ua KPOBOTBODHYD CHCTEMy KaMIONOHOM
(0,2 Mu/xr mna codak n 0,5 Mn/Kr xna KDOJMEOB) BHABUJIQ Y nopaxzen-
HHX XWBOTHHX MHYD OTBETHYD DeaK.ND no CPaBHEHMY C KOHTPOJEM
(J1.H. By puxuna, H.Jl.benoGoposona).

Y NCIONHTHHX ®MBOTHHX basBuBancd GoNee BHCOKME MelKoOuTO3
TJIAaBHEM 00pasoM 3a CYeT B3pesux dbopu HeATpOguII0B, B TO BpeMs kak
JTeiKouuTO3 ¥ KOHTDPOJNBHHX XUBOTHHX (cocax, KDOJNMKOB) OHJ MEHEE Bh-
PaxeH u 00yCNOBJMBAJCA B OCHOBHOM YBeIueHneM MoJIO0ZHX (opu HEATpO~
Qunos (BRHX M narouxosgepmyx). Kpoxe Toro,Cuno BHABAEHO MeHee By
PaxeHHO€ HapacTasue vucia SPUTDOLNTOB, (€3 yBeJWYeHua uucia perTy=

KYJIOLMTOB U HHIEKCA peredHepauuy no CpaBHEHUD C KOHTDOJNBHEMY XM-—
BOTHEMM,

‘‘‘‘‘
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Crenyer yrasarb, YTo B S-eil jase oTMCYEHO yruereuue ¢y HKLuM
KDPOBOTBOpPEHUA, CONMPOBOXIAKWEECH NOC TENEeHHHM, HO HEYKJOHHLM CHuxe-
HUGM Yucna NEHKOUMTOE TJABHHM o0pas3oM aGCoJOTHOTO KoJNMYyecTna
JmMpourToB (puc .7,8). Hapywaprcs npoueccH co3pesaund IMMEOUUTOB
(H.Jl.BenoOopoxoBa, J.H.Bypuxuna), B cesieseHke MHOTLA NOsABAFOTCH
ovary MudJIOMLHOTO KPOBOTBODEHUS, YI'HETEHNe 3PMTPOIIOd3a BHDAKEHO
II0-Pa3HOMY B 3aBUCHMMOCTV OT XapakTepa M30TONa ¥ L03H paxroaKTNBHO-
r'o BeumecTBa, HanGosee pesko OHO BWABJIEHO npy noraxeHuyu Uobo.

f3yuenne KoCTHO-MOBI0BOTO KPOBOTBOpEHUA 10Ka3alo, YTO Yyepes
2 roka or Havaja BoszelcTBus Sy, 83 n S'Lgo, Korja Ios3a B CKe-
Jiete NpuCaU3UTENBHO paBHAJAcChH 460 pax, y coCak uMeJO MECTO YMEHb-
leHye a0COoNNTHOrO KOIMYECTBA KJIETOK KOCTHOI'O MO3ra. BHABJIEHO yrae-
TEHUE I'PaHYJOLUTAPHOI'0 DALa: YMeHBUEHue rpaHyiouuTapHolf vyacTy
KOCTHOTO MO3ra Io CpaBHEHKWO C BpuTpoOCaacTHYecKoil, Hadnmomasnocs He-
KOTOpo€ yMEeHbleH#e TMPOLeHTA MOJMOANX (ODM M COOTBETCTBEHHOE y Beay-
Y€HHE NDOUEHTA 3PeJIHX (FOpM, YTO CBULETEALCTBYET 00 YyCKODEHUM Co3pe—
Balud KJIETOK KOCTHOTO MO3ra, ¥ JawHON TIpynnd co6ak B TeYeHMe BCETro
BpEMEHU HaOIDNeHUA M3MEHEeHMsA OCMOTHYECKOH DPesUCTEeHTHOCTH 9pUTpO-
UMTOB KDOBYM ¥ IMamMeTpa IPUTPOLKUTOB HE GHIO o0HapyxeHo, Bpema ceep-
THBaBnA KDPOBM U BpeMA NMPOTPOMONHA T&KKe He Bapyuwasoch (1.H.Bypu-
K1Ha).,

lIpy XpoHMyecKoM nopaxenymy paivoaKTiBHHMY BelleCTBaMy OOHApy«eHH
BOJIHOOOPa3HHE U3MEHEHEUS HEKOTODHX G OXMMIYECKMX noxasaresei,

I3yvyanoch colepixaHue o0mero 6eJKa B CHBODOTKE KpOBM, YPOBEHDL
caxapa ¥ IIMKOTeHa K[DOBM U BHABJEHA HEYCTORYMBOCTD 3THX MOKABATE—
neit (H.HM.Busorpakosa u F.J.Tpnuenxo), B NepBYD ouepesdh OTMEYEeHH
V3MeHEHNA B CEJIKOBOM OOGMEHE TIJaBHHM 00pasoM 3a cYeT yBeauvyennd
TJI00YIMHOBOK Qpakuny. JLonojilnTenbhe UCCeL0sauns NOKa3HBAKT
OCJ/Ia0NeHHEe CHCTEM, CHHTE3NDYOmMX anbCymnud (E.J,I'pumenxo).

H3MeHeHMA B yINEeBOJHOM OOMEHe BOBHUKAMM 1030 N3MEHEeHNH reMa-
ToJlormyeckuX noxasaTenell u Hapywesuii B GeJKOBOM oOMeHe, I KoHLy
BTOPOT'C ToJa BO3LEHCTBMA ¥y MOLOMHTHHX XUBOTHHX pPasBYBAETCA 3Hauy-
TeJbHad TUNEerranKeMud.

lloc neHAd, Kak noKasain OIpeLElI€ HUA TIMKOTEHOJMTHYEC KON aK1iB-
HOCTM BOLHHX OKCTPAKTOB U3 I€YEHH, ABIAEICA De3Y/JbTATOk npaMoro
NOBpeilleHUA (GEepPMEHTHEX CHCTEM BTOro oprasa. B mepsyb ouepexb
crparaer docfopurasa. 3nAUNTENBHO MEHAETCA CTDYyKTYypa TJAKMKOTeHa.
Kak noxaswBaeT pacumernifeMocTh €ro ﬁ)-ammasoiz, BHEiiHUE BETBH
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ero yKopoueHs TeM B OJojipelf creneHd, YeM Buue A03a paluon3orona.
Colepianne TJMKOTreHa b neveun yOupaeT B NpAMOM 3apucuMoCTH 0T LO3M
pasnonsorona (H.M,Bunorpalosa u E. 1. TpumeHxo) .

3 M-y Qasy pasvuTus XPOHMYECKOoh Jy4yeBOi COJe3HH OHlJIO BHABNEHO
[TOBHUCHME NPOHNLAEMOCTH COCYLOB KOXM. Y ropaxeHHHX Co0ak OTMEYEHO
Gonee OLCTPOE MCUEBHOBEHME (Iy OPECLEMHOBOTO NATHA N0 CPABHEHMD C
KOHTPOJNbHUMY K BOTHLMY ( onurn  JI.H.bBypukuHoi, A.A,PydaHoBCKOIL)
OTMeYelo TaKke MosuIEHME [POHNLIAEMOCTM COCYLOB rjasa, KOTO[0E
orpeJenasiocb NPOHUKLOLEHMEM QUyopecueyHa Bo bBjary nepesHei KaMepH
rnasza Kposuka, llpy BHyTDUWBEHHOM BBELEHMN KDAacKy colepzaiie celka
B KaMepe r/asa MOHWANOCH. YKa3aHHue UBMEHEHUH HalIDIaJUChH Hepes
6-7 MecAleB 0T Hayaaa BO3JLelCTBUA palMoaKTUBHHX BEUECTH ( HECKOJBKO
nosxe, yeu U3MEHEHHA B CHUCTeME KDOBOTBODEHNA 1M GeJKOBOM oGMeHe ).

CrnieunalbBEMY MCCILO BaHUAMM YyL&J0Ch N0KasaTb,YTO HapywWeHHE
NpOHMLAEMOCTH Kanmuifipos y NOLOMHETHHX XMBOTHHX 0043aHC TJIaBHH]
o6pa3olM HM3MeHeHNAM, HACTYDAOWMM B BETeTaTHBHOM OTAE]E He PBHOJ.
CHCTEMH, B PEUENTODHOM amnapare caMiyx COCYHOB M B HapyuWeHMn CrHCTE-
MH THAJJIYDOHUIZABH - TMAJJIYPOHOBO! KMCHOTH (AM . MBannuxui) .

B lli-eji (ase noBHWEHNE NPOHMLAEMOCTH COCYLOB Ko#M U Tlasa OHJIO
Go/see BHpAaKEHHHM, Kpore TOro, BHABJIEHO NMOBHWEHME JOMKOCIN KOEHHX
cocyzos (onurs JI.H,TypHEMHOL) .

[IpoBeJeHO U3yueHne COCTOAHMA (YHKIMU HEKOTOPHX IHILOKPHHHHX
xese3 (HaIMoveYHMKM, NMOJOBHE K€ JIE3H) .

B Havanphuit nepuox (4epes 4-5 uec,) BO3JeHCTBMA paIMOaKTMBHOTO
cTpounuA~90 B kouuentpauuu 0,02 u 0,002 MKEOPH/KT (mo3a B cxerere
K 9TOMy BpeMeHu pasHa 5-7 pan u 0,5-0,7 pal) oCHApyxeHO MOBULEHKE
GyHKUMY KOp: HAANCUYEUHMKOB (1.H.BypHEuHa, H.H.PHHKOBA) .

ColepsaHue 17 XeTOCTE[OMLOB B CYTOYHOH MOYe Y NOPaKEHHHX co0ax
MoBHWANoCh B cpeXues ¢ 4,8 ur mo 10 Mr, Uepes 8-9 Mecdled HalIp-
IaloCh BocCTaHoBJIeHHe Coxepranmd 17 KeTOCTEpOMJ0B LO HOPMH, @ B
TpeThell Jase oTMEYeHo, UTo colepxaHde 17 KeToCTEPONLOB MOHM3UIOCH
1o 0,9 - 0,6 M B CyTEH.

Tpu mccaefoBaHUy NoJoBOl (yHKUAM Y cobak (camioB), MOpPaKeHHHX
NpoIyKTaMy LeleHud ypaHa B kojmyecrse 1 MKKODHU /KT (H.Z,Tpycosa),
NI0Ka3aH0,yTo yepes £,5-5 MecfileB BoslelicTeus (KOTIZ J03a B CHGAeTe
paBHa 26-60 pax) CHUXAETCH KOJMMYECTBO 2HKyidra, YMEHDBUAECTCA XOHLUEH
Tpaumd CIepNaTo30ML0B, Y ELemi4nBaeTcs B Z2-4 paza DNpOUEHT ATHNNYHHX
opM CnepuaTo30ML0B (pMC.IO). YKasaHHMe W3neHeHuA HOCHT BOJIHOOO-
pasHbii Xapaxrep. B Cojee nosiHME CLOKA (yepes 2-2/4 Tola) OTMEYEHH
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T€ Xe fbieHus, HO COJee CTOHKOro XapakTepa. ¥ OTAENLHMX JKdiB0THEX
BUABJIEHA a300CTepMUst U TOPMOKEHHE ITOJIOBHX Peduiekcos, Beelenue B
OTUX CJyuasX C TepaneBruyeckcl UeNbI0 TOPMOHOB TONOBHX ¥eles i By-
rammia I He jaBaso noJoxuTesbHOro adiexTa,

[IpM rucTONOIMYECKOM MCCJIelosaH 00Hapy . e HO YBeJMuYeHMe o0neMa
CTPOMH, CYyXeHME NpOCBETOB CEMEHHMX KamnaJjblueB U UCYE3HOBENME crep-
MaToreHnoro snureama (puc.I1). Co cropoln npelCTaTeNbHOK KeJiesH y
Co0ax MOJOLOTO M CpeLHEero BO3pacTa BHABJEHO paapacraHue CTpOMH,
Crenyer ykxasaTb,yro mocie NpEeKpale HMA BBElEeHMA palMoaKTMBHHX Be
MECTB Y uTAENbHHX KMDOTHNX MOKET HACTYNATH OCTENelHOs BOCC TaHoBJe-
Hue crnepuaroreHesa.

Y caMoK KpHC Npu XpOHMYECKoM NOpakenny NpoLyKTamy LeneHud ypa-
Ha Yepes 9 MecsALeB OT HavaJa oNHTa HACTYNADT M3MEHEHMA B 9C Tpanp-
HOM LMKJIE, BHDAXaLWMeCA B CHUXEHUM YACTOTH NOABJEGHMS CTALMil npo-
9CTpyCa u 8CcTpyca ¥ B COOTBETCTBEHHOM YBEIMYEHMU CTaIull MeTascTpy-
ce u Imacrpyca (cM. Tadr.2), K OTOMY BpeMe#y 103a B CKereTe npn-
GIM3UTeNbHO paBHA 224 pan (OmHTH H.E.Tpycosoii).

B noszsme cpokn co CTODOHH {yHKOMM XEHCKO! mnosoBoi C{)epH BHfAB-
JeHH CoJee pesKue HapyueHud, OHY BHpAKAIMCh B ITONHOM HapyleHum
dCTPaNbHOr0 WrKNa (Y YacTy MOLONMTHHX XM BOTHHX — KDHC ), YIJIMHeHUN
CTaluy ImdcTpyca. IpOZONKNTENbHOCTE SCTPANBHOTO LUEJA ONIA [OYTH
B IBa pasa LmHHEe, YeM B KOHTDONBHOJ rpymme,

MopQonornyeckue nuccrelosasua 419 HNKOB noxasam, 4YTo B 9Tol fa-
3¢ MMEOICA CTOMKNE HapyueHyd, BHpAkalWMeCA B 3allycTeBanuy KDYIIHEX
$OJIMKY 0B, OTCYTCTBUM KEJITHX Tei 1 paspacranuy kaerok POC (pue.12,

290 -9
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Tadanua 5

I pokoJXNTENbHOCTh OTHLEeNbHEX crafuii (B IHAX)
9CTPaJBLHOT0 LUKJA CAaMOK KDHC IpH XPOHUYECKoM
BO3LelicTBUM NMPOLYKTOB IHeJeHus ypeHa (B KoOHIEH-
Tpauuy T MKKODW/KI, NpY €XEIHEBHOM BBEILEHHH
B TevyeHne T roja)

Bpems I Mec. Il Mec. V uec. Vil mec. IX wMec,
Jlosa B CKeJseTe npulavsuTEJbHEC paBHA
Onut| KodT~| Onbt| KosT~| Onut| [{oHT~ |OnbT(KoHT- | OnuT | KOHT-
IO |ponp |31 |ponws [65 |poap |T24 |ponb [224 | ponb
paxn pax pax paz pan
Inactpyc 3,0 (3,9 |4,0 {2,9 (4,8 (3,0 (4,2 |4, |8,6 |4,8
lIpoacTpyc 0,4 |0,3 (0,7 {£,7 10,9 2,2 |0,3 (0,9 |1, |O,8
JdeTpyc 2,5 |1,8 (2,1 |2,0 |LI,4 (2,0 (2,3 (2,1 2,0 |2,4
Merascrpyc | 0,8 10,6 (0,5 (1,4 |0,9 |0,5 |0,8 [0,9 2,8 10,9

ConpoTyBIAEMOCTh OPTaHM3Ma, MMMYHO-0MOJOIHYECKoe COCTOAHME
ODOLONNTHEX KMBOTHHX NOHMXAETCHA, YMeHbUAETCHA QarouUuTapHHHA UHIEKC B
2-3 pasa I JaXe Y HEKOTODHX NMOJLOMHTEHX XMBOTHHX B 40 pas 1o cpas-
HEHND C MCXOZHHM ypoBHeM (puc .I3) He onpeleideTCHd JM30LUM B CJIDHE,
OrMevyaeTcsd yruereHue CaxTepuUMIHHX CBoficTB Xana (puc.I4). HexoTo-
pHE HenaToreHHHEe MUKPOOPTaHM3MH NpuolperanT CBOIiCTBA MaTOreHHHX

(onuta O.T, ANeKCeesoil),

Tlp¥ XpOHWYECKOM NODAXEHMM MaJHMM J03aMy DALMOAKTMBHHX BEmMECTB
yMEHBUAETCA NPOLOJKUTEIBHOCTE XM3HM MOJZONHTHHX xnBoTHHX (radn. 6).

Tacauia 6

CMepTHOCTH KPHC (B %) 1HOCJ]E XPOHMYECKOTO NOpaxeHus
npoIykraMy JeseHnd ypana (exelHeBHOe BBeJLeHye 138“0 043
M MKKDDU/KT B TeyeHue 6 Mec.)

I'pynna Ko/myecrso Cpory rulesy KpHC

KUBOTHHX 6 mec.| 12 mec, | 18 wmec. 22 Mec,
lloronuTHEY 100 48 52 60 84
KorTponsHan T0OO 16 20 36 48

BB /\nnroved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5 H




»

Approved For Release 200?/08/31 : CIA-RDP88-00904R000100130002-5
~L-

ARaym3 npuumH Josce vacTok TMOEAN NONOGUTHLX KMBOTHHX NnoKasH-
BAET,UT0 vHn hulk.B0T OT HAIMYKA HBMEHEHVN, XapaKTepusywuuXx pauee
crapenne (A.l.losuxoBa). OAWMM 43 NpOABJIEHUE paHHETO CTapeHus fB-
NACTICA pasBuTie ODPOHXOTKTATHYECKON GOJNe3HM Y MOJIOIHX KpHC, Hapy-
liehne pocTa WEPCTHOI'O MNOKPOBa, aTpPOPUUECKME UBMEHEHUA KO .

llpy wayveuny CenxoBOTo cOMeHa B KoCT HOM TKaHy BHABJIEHH y¥3MeHe-
Hid, HanovuHakuye u3LieHeHNs DasBUBAKLMECSH NpU eCTeCTBeHHOM cTape-
HUA, I B TOM ¥ JLpYroM CLyyae CHUKasOCh HoBooCpasoBaKlue OeNKoB
KOCTHON TKaHM C YeM CBMIETeNLCTBOBANO YMEHblEnne OGLeT o Collepiannd
A30THUCTHX BEUECTB 3& CYET BOLOPACTEOPMMBLIX GeJKOBHX ¢paxuuii (Ierpo-
Ba II.l.) M CHUZEHME NpOTEeoMMTHYECKO: AKTUBHOCTYA, Kak B OTHOWEHUU
COOCTBEHHU.L UenxoB (NpW asToMM3e), TAK M B OTHOLEHUM LOCABieHHOro
GexxoBoro cydcrparta (kxasenn) (Tyrouykusa Ji.T.). Iipu nopasenruu §+ %9
W TIpM €CTECTEEHHOM CTApeHMy B KPOBU 3HAUYUTEIbHO YBeIMYMBAETCH KoH-
LeBTpauyd CHBOPOTOYHOTG Mykousia (Tyroukmma J.T.). Omncanuse yaye-
HeHus O€JIKOBOTO O0NMEHa, 3ePOATHO, EA3AHN C yMEHLUEHMEM YUCAa KJETOK
¥ yXyILleHuen XKpOBOCHAU:.€HHA ¥ WUHEPBAL.YM KOCTHOH TKAHU (H.I, Jluz-
BUHOB, K.I.ConoBnes). '

Hapywenus y moToMcTBa, POLUBLEIOCS 0T NOpPAKeHHHX
KHBOTHHX

3 omHTax Ha cofakax u Kpucax OHJIO YCTAHOBJEHO,YTO0 YacTh NOL-
ONHTHHX XUBCTHHX OepeMeHeeT u poxaer. OLHALO NICTOMCTBO, DOZVBLEECS
B OTJANEHHHE CPOKM NOCJI€ NOpaieHusi, Maslo XM3HECIIOC 0CHO.

Crenyer oTieTuIb, YTO MAOLOBHTOCTB [TOPAXEHHHX ¥UBOTHHX C Teue~
HUEM BpEMeLN CHMXAaeICf, NpUYEM YacTb NOTOMCTBA POKIAETC fl MEDT LHM
(taba. 7).
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Tacmna 7

llpunnox, noiyyeHHH! oT nopaxenHodl codlaxu npy

LelcTBMM NpolyKTamu LeneHus ypasa (XKoHueHTpa-

uus 0,01 MKKbpu/Kr), exelHeBHOe BBeleHne B

Teyenue 6 Mec, (B 9TOM ciayvyae lo3@ B CKeJeTe

npuém3uTeasio  paBia 1,0 pai)
Pouuw 1no mo-| KoJamyecTBo N3 HuX
PALKY lEBKOB B -
ToMeTe HO pMaJbHEX MePTBOPOKLEHHHX
I 8 8 -
II 6 4 2
i 1 T -

Heo0xoIuMo yKasaTb, WYTO NpM XDPOHMYECKOM TOpaXe HMM, YeM MO3Xe

0T CPOKOB IOpa«E€HMA MATEDPU DPOXNANTCAH NLEHKK,

TEM OHN MeHee XN 3He-

cnocoCud, Masras xu3HECTIOCOOHOCTH WEHAT 3&BMCHI,C OXHOM CTODOHH,OT

pasBUTINA XPOHMUECKOK JiyuyeBo¥ COJE€3HYU MaTepm

, & C Apyroi - oT Ha-

IMYKA DafMOAKTHBHOTO BEMECTBA § CaMOTo NOTOMCTBA.
IIpoBeLeHENE WUCCIeLOBaHMA NOKas3anM, YT0 paiuoaKTMBHHE BemecTBa
(npoLYkTH IeneHMA ypaHa M CTPOHUMIA), BBEIeHHHe CaMKaM 3a10JT0 L0

Hayasia OePEeMEeHHOCTN, NepejanTcd IOTOMCTBY KDHC ¥ coOak vepe3 mnJa-
LeHTY ¥ ¢ MoJoKoM marepu (puc.I5 , Tacdi. 8), npuyeM ypoBEeHb aKTHB-
HoCTH , TepelaBaeMoll ¢ MosokoM (3a Bech MepMOJ JaKTAUMM) BHUE YPOB-
HY @KTMBHOCTH, NepelaBaeumol vepes maamedry (A.Jl.HoBukosa i
1,H.BypukuHa).

Tacmua 8

O0mas aKTHBHOCTH TYWKNM KPHCAT DA3HHX TIOMETOB
oT T Zo 48 CyTOK

gegg%ggggﬁ Kém'%% AKTMBHOCTH B MKKODK
g A
ngpax:e}mn Houer| 2 &ren? Bospacr_B_Cyrkax
MaTepy npo- noe T cyr. T4 cyr. 28 CcyT.
30WY POIH caMxe
?B CyTKax
— 40 T | 0,4 uxgopu/kr| 0,23 0,59 0,68
120 2 | BeyTpn- 0,04 0,17 0,57
OpIOUMHHO
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Yepe3 Kakoil Kosi-Bo AKTHBHOCTL B MKKIOpH
CPOK Tocie S Y%,
rnopaxeHua llomer | BBELEH- BospacT B cyrkax
MaTepyu mpo- HOE
30WJIM DPOJH camke T cyr. T4 cyrT,. 28 cyrT
?B cy TKax
180 3 0,0 \ 0,09 0,18

PocT u pasBuTHe NOTOMCTBA COGaK ¥ KDPHC CONDOBOXJAJMCDH OTCTABA—
HINEeM B Bece, IIOBHNEHMEM 4YyC/a JieTalbHHX MCXOLOB B IepBHE JHYU NOCIE
poxnerna u B BOo3pacTe 6-8 Helesb, CHUXEHUEM YCTOHYMBOCTY K MHJEK—
LMOHHHM 3a007€BaHNAM, BOBHIKHOBEHNEM LedeKT0B pocTa WepPCTHOrO Mo—
KpoBa U T.O,

Bcero nox HaCmomeHuem Ouio 382 wenxa u oonee 3000 KPHCAT, MO-
JYYEHHHX Npy DA3IMYHHX COYETAHMAX 3L0DOBHX ¥ NOPAKEHHHX XU BOTHHX,
IIpy maToxopdooruyecKou uCCIEL0BAHMY NABUMX NEHAT ¥ KDHCAT

odpamano Ha ce0s BHUMAHWE HaIuyye BHPEKEHHOTO COCYLYCTOTO KOMIO-
HEHTa - OTEKM, KPOBOM3JMAHNA, PaspHXJIEHME COCYAMCTEHX CTEHOK, NOBH-
eHye NPOHULAEMOCTH COCYILOB U T.I.

[IpnunHoOl ruGeny MOTOMCTBA CAYEMJAM: 3a00J€BaHKA OpranoB JIHXaHuA
3a00JI€BAHNA 0DPTalo0B NUmeBapeHud ¥ olmasd Imcrpodud. VY KPHCAT, KDOME
TOro, HalileHd MCKDUBJIEHMH TO3BOHOYHMKA, NDOLEHT KOTOPHX B 6 pas
NpEBHWAN YICI0 AHANOTHYHHX K3MEHEeHuH y HopuanpHuX KpucAT (19% npo-
THB 3,6%),(puc .16). -

IIpy u3ylieHuu yc.10BHOPEQIEKT OPHOM LEATENLHOCTM ¥ 3JeKTPOIHUeda—
NOrPadUYeCcKoNM oCCAeLOBANHMM MOTOJHX COOAK, POLMBUMXCA OT NOPAHEHHHX
Npou3BoIuTeNel, MOy UEHH LaHHHE, yKasHBabume Ha ocnal/eHue 3aMHKa—
TEJbHO! QYHKUMM ¥ CHUEEHWe padoTOCIOCOGHOCTH XODH I'ONOBHOIO Mo3ra.
Tax, cnocoGHocTs k¥ 00pas0BaHKD OGODOHUTENBHHA YCJOBHHX pedexcos,
nepenesyKe nap pasipaxurTelieil Ha ofpaTHOe 3HAUEHKE M DPABIMYUD Oay3-
KuX pasgppaznrenel (ToHkad In{(epeHnMpOBKA) BaMeTHO NoHmxeHa, llo-
TOMCTBO MOpAxeHHHX COOaK He CNOCOCHO NePeHoCUTh OCHYHHE TEepaneBTy-
YeCKre IOo3H OpoMa ¥ XKodeuHa, Y 3TuX e cobark HACNOIAeTCA MOBHUEH-
HHIl yPOBEHD CMODIEKTPHYECKO! KODKOBOA JeATENBHOCTH C mpeosaaianueM
OTHOCHTENbHO OHCTPHX DUTMOB, NapaloXCalbHHE Deakuuym Ha ©BeTOBOK
pasipaiuTeny ¥ yculeHye nociekosaresbHok muIykumy (onurh B.A.Haza-
poBa ¥ E.H.KmmMosoil),

OTueveHHie W3MEHEHWA B COCTOAHMM KODH TONOBHOTO MO3Ta yKasuBa-
Pr Ha ocnalieBue CUIH ¥ MNOLsMEHOCTM OCHOBHHX HEDBHHX HpOLECCOB,

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5



Approved For Release 2009/0?/831 : CIA-RDP88-00904R000100130002-5

Y NOLONHTHOIO NOTOMCTBA, BHSABJIEHO TAaKike U3MEHEHME DeaKUUy pas—
JAYHHX CHCTEM HAa XuMUuyeckue pasupaxurenn, Tak, Npy UCcleloBaHun
CepueyHo-Ccocy IucTol cucTeMs OHJIO OTMEUYEHO M3MEHEeHME peakuuy Ha BBe-
JeHue alpeHaauHa, aueTuinxolusa, crpojaHTrHa, IlIpy BHyTDHBEHHOM BBE-
JEeHun alpeHajuHa (5{ Ha xr B pacTBope T:20000) y NOJONHTHHX Ie-
HAT HAOJOLANOCh padBUTHE TOKCUYeCKUX spieHuil (BKcTpacucronus,
aTPUOBEHTPUKYIADHAA OJoKaka M 4p.), Y KOHTPOJILHHX WeEHAT BBEJeHue
yKasaHHoll Lo3n aJjpeHasuHa He BHGHBAJ0 HAPYWEHMH CeprevyHoli LesTenb—
HocTy. [lpy BBeLEHNM alleTHIXoJuHa M CTpojaHTMHA OTMeueHa 0ojiee Bl-
paxeHHad BarycHas peakuud, HeTOKCHYECKME JOBH 3TUX BELECTB BLIZHBA-
Ju 'y NOLONHTHOIO NOTOMCTBA TAaKyW i€ TOKCHMUECKYW peaxiub, KoTopaf
HaGanianach y rnopaxeHHux codak (cM, Buwe). (JI,I.bypuxnsa, B.1.Kop:
yeMkuH, H.C.Boiiko).

B crneumanpHHX oNHTAX, NOCTaBJEHH:X Ha colakaX C NaBlOBCKUMM
KeJIy [oyKamy, M3yvajsachb 3JEKTDOLBUXYLAA CuIa C/M BUC T O 000JIOUKHM Xe-
nynouyka. OnWTsl IIpoBeLeHH HA YBYyX CepuiXx colak 0LHOTO Bo3pacTa.

B mepBoii cepuym Ouum coCaki, poIuBUMECA OT IOPAXEHHHX MNMpPOLyKTamy
LeJieHus ypaHa mpousBointeneii ( T MKkopn/KI PQ'L O3 onHoxpaTHo),
a BO Bropoli cepuu, coCaku, polyuBu¥ecA 0T 3JOPOBHX NPOM3BOIMTEJel,
B orux omurax OHJO 0TMEYEH0,YTO y Co0aK MepBoif Cepuum ucxonHad Be-
JYYYHa BNEKTPOLBMXymel CUJH CJHM3UCTON 000JIOUKK XesayLouka OHJA B

2 pasa Huke, YeM y KOHTDOJBHHX XMBOTHHX, INPH OLMHAKOBON yacToTe,
puUTMe ¥ aMmTy e KoJeCaHuit, Hapaly ¢ pasBuTMEM HODMAJbHHX DJeK-
TPHYECKNX peaKuuli Ha BBeleHHe NUueLHX pashpaxuTeedl (MACo, MOJOK0)
¥ Ha BBeJEHNE TyMOpaabHOTO areHta (rucraMuHa), BO3HUKAIW N3BpaleH-
HHEe peaxuuyu, KOTOpHE BHDPAXAJUCEL HE B YMEHBLUWEHMA UCXOLHOE DA3HOCTH
NOT €HLMa0B NPA COKOOTJLENEHU, & B €e NMOBHIEHMM. BHABJISHO yMEHb- -
WeHue NpPONECCOB Bo3(YxIEHMA U TOPMOXEHUA Cerpeuuyu xenesd. Pedex-
TOPHHI nmepuok BOBOYyXIeHuA LEeATEJBHOCTH KeJe3 KeNyLovka yLIuHAeIcH,
0LHAKO BpeMA MOEJasud NuIeBHX Macc, X0l KeJyLoyHoil ceKkpeuuyu, Kuc-
JOTHOCTh COKa, IlepeBapuBapmad cuja e€ro MaJjo 0TJMvaluCh 0T yKasaH-
HHX nokasaTeneli KoHTposabHHX #uBoTHHX (H.C. Dokiko).

HapyuweHnd CcO CTOPOHH CIN3MCTOTO anmnapaTa M30J¥POBAHHOTO Xeny-
JLOYKa, BepofTHO, CBA3aHH C (a30BHMM M3WMEHEHUAMN UEHTpaNbHO# HEpB-
HOM CcUCTeMH ¥ C (QyHKUMOHAJIbHHMY HaDYyUEHUAMY HEDBHO-XeJEe3iCTOTO —
annapara xelyLodYyKa.

Y otux ke meHar OHJa oTMEYeHa Conee T'Jay00Kaf U IMTenbHasd
aHemud y B CeJioil KpoBM - De3Kume Kojelawus yYucia JeiKouuToB, MOHOLM- _
103, 9%03uHofnanA. HapyueHne KOCTHO-MO3rOBOI'0 KPOBOTBODEHNA BHpa- —
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¥aJ0Ch B 3alepPKKe COo3peBaHUA KJIETOK Kposu, Haanume COJBUOTO KOIM—
YyeC TBa DETUKYJADHHX KJIETOK B Cele3€HKe Ipd COOTLEeTCTBEHHO MajaoM
yuc e IMMQONnUTOB CBUIETEJBCTBYET O TOPMOKEHMY iuMPon )o3a.

PyHROMOHANHAs Npoda C KaMIONOHOM, BH3HBADLUAA ¥ KOHTIDPOJBLHHX
LWeHAT 0TYETIMBYD JNEHKOLMTAapHYN peaKuyl, y NOLONHTHWX MEHAT Kak B
paHHEM, Tak u B OoJee NMO3LHEM BO3pACTE CONPOBOXJaJach JiMillp CJlado
BHDAXEHHNMM CUBUTaMM, YTO CBUIETENBCTBYET 0 (yHKUMOHAJIBLHO! Henoa-
HooeHHocTH KocTHOTO Mosra (T.A.WBaHosa),

Ilpy m3yveHuy peNpoOLyKTUBHOX CIIOCOCHOCTM NOTOMCTBA OTMEYEHO
CHUEEHHE MONOBHX pePIeKCOB, YKoDOUEHNEe BDEMEHM DAKYIAUNK, YMEHbIe-
Hre olreMa 9AKYJNATA, & TaKke MOBHLEHMe NPOLEHTA ATUNUYHHX $OpM
CNepMaTo30mI0B j§ KOHIEHTpALNUA ¥ PE3MCTEHTHOCTH CIEpMATO30ULOB Haxo-
INIXCh B ITpeleiax HopMaibHHX Bequymn (omdrs H,E.TpycoBoit).

IIpn mccneroBaHuy peaKTHBHON CIOOCOCHOCTYM KOXK B YCJIOBMAX HaHe—
CeHMA XMMUYECKOTO paslpaxure]d YCTAHOBJIEHO, YTO KOXHOE NOBpEXIie-
HI€ Yy NoTOMCTBa, DOXIEHHOTO OT NOPaXeHHHX poIuTeseil COIpOBOXLAeTC:
u3MEeHeRuAMy B GoJiee TIYOORuX cioax xorw (puc. 17 u 18) u Golee BL—
paxeHHHMM HapyuweHuaMmn riyCoko# cocyuucToi ceru. Tak, Hanpsiep, y
KOHTPOJbHHX CO0aK CO CTOPOHH COCYIOB TJYOOKOH CEeTH KOKM NMEJH
MECTO JylWp HAOyXaHue 000JOYEK ¥ HeOo/bmoil MepmBacKyNspHHA 0oTek, a
y NOXONHTHOTO NOTOMCTBA - TPOMOO3 COCYXLOB, HEKPOOMO3 ¥ B OTHEsb-
HHX CJyvyadX HEKPO3 COCYAMCTHX 000JIOYEK B COYETaHMM C BHDaXEHHHMU
OTeKaMy NMOIKOXHO! KIETYATKN ¥ DE3KUM pacuypeHyeM JuMpaTHyecKux
COCYZ0B, 3axuBJIEHMe KOXHHX nopaxeHull y NOLONHTHHX ¥uBOTHHX (0TTO "
KeH€ MepTBHX Macc, osnuresmsaunnd nedexra, co3peBarue ¥ In(pepeHIn
POBKA MOLJEXAlX TPayNAUuit) pOMCX0INJI0 Ba HECKOABKO IHeil no3ke ,
yeM Y KOHTDOABHHX xyBoTHHX (A.II,HoBuKoBa).

[lperc Tapada0 WHTepeC BHACHUTD — MBMEHAETCA JIM DeaKIud y Io- =
TOMCTBa, DOAMBUETrOCH 0T NOpakeHHWX pogurTenedi (moJyYMBWMX CTDOH- =
miE-90 B onTHMalbHO (1acToMOTeHHOoH KokueHTpawmy — 0,4 MKKOPU/T
BHY T DUODPEKERO) yHa BBELEHME NOLKOXHO KaHIEDOTEHHOTO areHra -
9,LO-pmieTun~T,2~Censanrpaned B 5o3e 0,2 B 0,5 M1 Macia,

OTi ONHTH OHJIZ NOCTABJIEHH Ha KPHCaX. B KauyeCTBe KOHTPOJs OHIW
B3ATH KpPHCH, DONUBINECS OT 3LOPOBHX pomurenei, B DToH cepuy onH-

T0B OCHJIO YCT&HOBJIEHO,YTO TOKCHMYHOCTDH KaHLepoTeHa LA ITOLONHTHOTO

NOTOMCTBA Bhli€ TOKCHYHOCTM €ro AJA KOHTDONBHHX KpuC (TOTO Xe B03~

pacTa). OmyXoau B KOHTPOJIE€ BOBHMKAJIM DAHbUie, TO-ECTh JIATEHTHKI

nepH oL OHJ EKopoye, OIZHAKO POCT ONyXoMd J MOLONHTHOI'O MOTOMCTBA leEj _
BHAYMTENBHQ OHCTDEE ¥ pacmal ONyXOJIeBHX Y3J0B HaUMHAJCH paHblie,uey =
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Yy KOHTDOJBHHX XMBOTHHX,. Iloc/lelZHee CBA3AHO C pasBMTHEM MeHee 3peJoil
dopuu omy XosneBoit TKa®M, IIpOUEHT BHXOJA ONYXOJM § MOLONHTHOTO NO-
TOMCTBa CYWECTBEHHO HE OTJMYaJCd 0T NpOLEHTa BHXOXA ONYyX0au B
xouTpOne (92% mporuB 81% y 3LOPOBHX KpDHC).

OmurH C BBeLEHMEM KaHLeporewa nposeleHH Ha TOO MOJOIHX KpHCaX
nepsoro nouera (A.II.HoBuKoBa).

PaszButie 3JI0KAYECTBEHHHX OMyXoJelt

OXnBuM ¥3 NpoABJEHK! OTIAJEHHHX NocaelCTBuEt mopaxeHud ABIsercH
pasBUTHE 3JIOKAYECTBEHHHX HOBOOOpasoBaHuil,

Hecuorpa wa o0MJne 9KCHNEPUMEHTAJBHHX MCCIEL03aHn1, I0CBAULEHHHX
9Toi IpoGJieMe, LO CHX IIOD WMeeTCA pAJk HEeDEeuEeHHNX BONPOCOB.

D.ll.Mockanes ¥ B.H.CTpensloBa noxasamy, YTO NPH NOpPAXeHMU pa-
LMOaKTHBHEMI K30TONAMM Y ITOLOMHTHHX KMBOTHHX BOSHMKAWNT ONYXOJH
Pa3MIYHHX TKaHell: OCTEOCApPKOMH, aleHOMH ¥ pakK TpyIHHX xeje3, Jeli-
KeMuy, NJIa3MOUMTOMH KOCTHOTO M03ra; aleHOMH Tunogu3a, 300HON ¥ mu-
TOBULHO! k€le3, PeTUKYIoCapKOMATo3, capkoMa JmMPaTUyYeCKuX y3J0B,
neyenu, NOJKOXHOA KJIeTYaTKM, ALeHOMH ¥ Dak MevyeHd, pak JNerKUX, LBe
HaZUuaTHIePCTHOM, TOHKOX ¥ CJemoil KuOK, CapKoMH JLBeHaLuaTNepCTHOI
KNUKYA, TOJMNO3 TOACTOro Kumeunuka (puc.19).

Yxe nmpocToll mepevyesp onyxoselt, BOSHAKADMUX NpY NMODPAXEHHM DALMO:
AKTHBHHMY BemecIBaMy, CBUIETEJNLCTBYET O NOJMMOP(M3Me ¥ MHOTOOGpa-—
Bl uX,

IIpu BBeLeHuM B EeNyIOYHO-KMIEUHHY TDPAKT IJ0X0 DPe30pOMpYOMuXCA
pamuo2JEMEHTOB ONYXOJM pa3BUBawICA Kak B KNMUWeEYHNKe, HENocpeXkcTBeH-
HO KOHTAKTUPYWmEM C paZuodJEMEHIOM, TAK ¥ B Oprasax, yLaJeHHHX OT
MeCTa NpUJIOKEHNA NOBPEXLABLErc (aKTopa.

HoBooOpa3oBaiud nulieBAPHTEILEOTO KaHaka y KMBOTHHX, I0JyYaBIMX
CG"'" n Ru. "OG, JI0Kal1y30BaMICh B CJENoH, S —-00pasHoli U Ipa-
Mol kumrax., OHE HCXOMMIM M3 DABHHWX TKaHel, DOCAM MYJIbTHLEHTDUYECKH,
OmyxoJiesie KJIETEN 3 HECKOJBKLX Y310B, 00pa30BaBUMECH ¥ OLHOTO KU-—
BOTHOT'O, MMEJ¥ MHOTJNA pasjuydyl IufhepeHmupOBKY.

YCTaHOBJIEHH ONTHMMAaJpHHE KaHLEDOTEHHHE JO3BH IJAf OTLENBHHX [5"

i} J:- nanryvarenek (radn,8). YacTora BO3EMKHOBEHMSA onyXxonei 3aBuCyT
OT °(XyeKTMBROTO Mepuoja NoJyBwBeleHnd, OCTEOCapKOMbl, WHIYLMDO BaH-
HHE p-msnyqarenﬂw, BO3HUKAKNT Yalle BCEr'o B yvacTKaX C MaXKCUMaIb
Hok Qu3posornyeckoif Harpysxoli (Meraguss TpyOuUaTHX Kocrell, oGaacTs
KOJEHHQTD CYCTaBa). ITH 0CTE0CapKOMH NOLIAaBnTCS TroMOTpaHCcIIaETanuy .
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}3 —u3lyqarenn, npeuMylieCTBEHHO HaKanJubalomyecd B neveny,
BLISHBANT ONyX0J/iu nevenu. N3oTonms "paBHoMepHoro™ rura pacnpelenenus
HE TIPOLYLMpPYlT onyXosell KoCTelf, & BHSHBANT Yame paxu Jerkux, Koxu,
HEJNEe3 BHyTpeHHel Cekpeluu, CapKkoMb MATENX TKaHel,

B onurax 0.M.Mockanesa u B.H.CrpensuoBoli ycraloBieno TAKiE, Y10
Py nopaxeHuu p ~H3JyuaTeNIAMA , He3&BUCHMO OT THNA MX DACHDELe-
leHnd, B OTJANeHHHE CDOKM passybBanTcd Nelixemiy.

llpoBoInIOCH BKCHEpMMEHTAJBHOE uccaelloBanne maKeHewunii crenera
Np¥ NOpaxeHNM €ro pallioakTiBHHEMK BeliecTBaMu, QUKCHPY OUMMUCA B XK0OCT-
Hot tkanm (H.A .Kpaesckuii, H.H,lursnuos u b.H, ConoBEEB),

ONHTH CTABUJMCDH HA PASAMYHHX BMIAX KHBOTHHX (Gesbx MHmAX #
KphicaX, Kpoimkax, KOWKax # colakax). PalyoaxTuBHHE BelecTBa Inpume—
HAMZCh B Das/MuHHX L03aX, MBMEHEHMA KOCTHON Txany n3yvanocr I'mcro-
MOTUYECKIMI METOLaMM, DEHTTEHONOTUYECKH, palyonerpnyecky 1 HoToMe~
rogamt ( ayrorpadus u rucroayrorpadua ), Kpoue oGHYHHX TUCTONOTHYE~
CKMX METOLMK,DUMEHAINCH TaKk¥e HAANBKA COCYL0B TyUp ¥ UMIperHa-
LA HEPBHLX BOJIOKOH C NpELBADUTETBHOM 00paCoTKol yILTpasByKoOM.
M3MeneHns KoCTHOM TKaHM UBYYalioCh B IVHaMUEKe,

OCHOBHbE DKCIIEDUMEHTH, B YAaCTHOCTY ONKTH N0 BHACHEHUD KOJMYeCT-
BEHHHX 3aKOHOMEDHOCTEN, ONIM NpoBeXZeHH Ha Gesx KpHcaX, B xavecrse
UCTOYENKOB U3JIy YEHUA UCIONB3OBAJINCH DASINYHHE V30TOMbl, B OCHOBHOM
AOJITOXKNBY e, MBYUEHNE KOTODHX MMEeT Hau6oJ b NPAKTUYECKUE 1
Teoperuveckui nurepec, IpuMeHANNC ONEMEHTH, uMewuye pasHull CIEKT
M3NIYUEHNA u OTNMYEDLMECH CBOWM ITOBEIEHWEN B OPTaHU3ME U XapaKTepoM
CBASHBARMA B CKeleTe : urTpmi-9T, nepui-T44 , uupkoHM-95, miyro-
HUi-239 ¥ cMech palyoaxTHBHHX H30T0N0B - NPOAYKTOB JNEJIEHUS ypaha.
PalmoaxTuBHHE BelecTBa BBOMYIUCD Co0aKaM BHYTDUBEHHO, OCTANbHEM
KABOTHHM ~ BHYTDHODOUNHHO, XpoHMYecKad {opMa Jyvesol CoMe3EM Hadip-
Aanack  npy BBEIEHUN ;S-Manyuameneﬁ B KosyuecTse O,1-0,4MKEK-
Pu/KT Beca XUBCTHOTO u oX =usiayvaresei - 0,0005-0, 003ukk0pY/T
Beca,

Hadnone nus TI0Xa3HBalT, YTO M3MEHEHNA CKeleTa j BCeX ¥3yYeHHHX
Hamy BUXOB HMBOTHHX NP NOpaXeHHH PasIMYHHEMN DaXM0aKTH BHEMY BemecT-
BaMy UMeNT oluye YepTH, B HAauaibHOM llepnole oTMeyvaeTCH yCcHIEHUE
NIPOLeCcoB nepecTpOfikM KOCTH, YTO MORET OWTh IOHATO K&K CNelICTBUE
OUMBJIEHNA XUBHELeATeNBbHOCTY KOCTHON TKauy o VHTeHCHQu Kauueli oGMey-
HEX Tiponeccos. lasee macTynaeT mepumol cHmieHun TEeMIOB 17eDPeC TpoliKy
KOCTWi, 0YeBMEHO BCIEICTBUE yTHETEHNS OOLEHHHX Tpoleccos, I, Hako-

Hely, Hacrynaer Tpe’rmﬁ nepuon NOCTeIeHHoro BOCCTaHOB/ICIIHS npoueccon
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ocreoreHesa, Koropne, OlLHAKO, HOCHT HECOBEDWEHHHA Xapakrep., YKa-
SQHHHE W3MEHEHus MOTYT NPMBOIMTH K DaA3BATHL 3J0KAYeCTBEHHOTO poOCTa,

B nepBHe XHM NOCJIe BBELEHuMA DalnoakTMBHOLO BeliecTBa Hallplaer-
CA ycuJeHHe AKTHBHOCTH KaOMaJLHLX DJEMENTOB KOCTH C Pa3BUTUEM OC—
TEOTEHHO} TxaHu, colepialeli 00JNbWOE KOJIMYECTBO OCTEOKJIACTOB, U
ycuJieHue paccacHBaHMA KOCTHON TKaHm. PaccachBaHue KOCTH CONDPOBOX—
JAETCA OTJOKXEHNEM OCTEOUNA HA COXDPAHMBUNECH KOCTHHE CTPYKTYDH.
Menxue cocy H ¥ KanuadApd KOCTHOTO MOB3Ta M KOCTH BHIJMIAT pacuyu-
PEHHHMY ¥ IT€DENONHEHH SpuTpouuTamMy. HepsHue DBieMEHTH KOCTHM ¥ KOCT-
HOTO MO3ra Takke NOoKashBalT HAvaJbHOe INobuueHue peakrusHocTu (mo-
BHUEHME apreHTodmmmyu)., OLHAKO NpU3HAKY TOosHUEHNA Xu3HeLedATe/bLHO~
CTM KOCTHOH TKA4HN C CaMoro Havaja CovyerawTCs C ABJCHHAMM JIUCTPOYU-
YeCKOTO Xapakrepa B ByLe HENPaBKJLHOT'Q pPACNOJIOLEHMA ¥ pacIliaia oc-
TEOTEHHHX DJIEMEHTOB, OTeka, MEeJKMX KDOBOUBNMAHMM, YTO CBULETENBCT-
ByeT O TOM,YTO M3MEHEHMA KOCTHOM TKaHM yke B NEDPBOM NMEPUONEe UMEenT
NaToNIOTHYEC KUl XapaxTep,

3areM Hacrynaer ¢)asa yTrHeTEHNWA KMIHELeATEJBHOCTH KOCTHOK TKa-
Hi, BO BpeMs K0TOpo#t Iuctpofuyeckue u3xeHeHUA Nporpeccupynr. OCTEo:
regHafl TKaHb yOHBaeT, OCTEOCJaCTH, & 3aTeM ¥ OCTEOKNacTH IT0YTH
NOJHOCTBL MCYe3awr. Ha MecTe O0CTEOTeHHOH TKaHY ¥ KPOBOTBOPHOTO
KOCTHOTO MO3ra NoABJIAETICA MUKCOMATO3HOIO BMlUA TKadb, Colepxalad
HEMHOTOYNCJIEHHHE DETHRYJADHHE KJNEeTKM, HalyXuhe KOJNIATEHOBHE |
pacnalapmpecd DeTHKYNADHHE BoJOKHa. CoCyid pesKo pacuupawnTcd.
TloschAy o0pasykrcd KpoBousauAHMA. HajmBEa COCYLOB TYWHD MOKASHBAET
PE3KO BhpaxeHHy® ¥X TOPO3HOCTH M OJHOBPEMEHHO 3HAUUTENBHOE YMEHb~
ueHue yucna cocyros (XammiiApoB, NPEKAMUIIAPOB ¥ MEAKMX BEH) -
ABJenne runmosackynapusauuy (puc.20). ONUCAHHHE U3MEHEHMA HecOMHeH-
HO I'OBOPAT O HapacTalmeM yrHeTeHuMu OCLIEHHHX IIPOLieccoB M, YTO IJaB-
Hoe, - QU3MONOTHYECKOH DereHepauuy KOCTHOH TKaHu, YTO I ompereJder
CymHoCcTh HalJDIaeMHX usMeneuuit. BumecTe ¢ TeM Hamienee IuddepeHIu-
poBaHHHE KaMOyalbHHE OJEMEHTH KOCTHOM TKaHM CoOXpaHAprcA. Bceria
MOEHO BHIETE HEKOTODOE KOAMYECTBO U3MEHEHHHX OCTEOKIaCTOB ¥ OCTEO-
6ractoB. OCmee KOMMYECTBO "NYCTHX" KOCTHHX TeJel| He3HAUXTeJbHO.
Ilo Xpan COXPaHUBUMXCHA KOCTHHX CTDPYKTYD MNPOHCXOLUT HOBOOOpa30BaHue
TpyOHX, DPE3K0 OCH3BECTRJEHHHX NYYK0B EomlareHa (Iuccouyauus Koc—
Teo6pasoBaHus). KocTHas TKaHb, HECMOTDSA Ha TUIIOBACKYIAPU3AIUND H
runouHHepBannb, COXpandAeT KU3HELEATEeNBHOCTb, OIHAKO CNOCOGHOCTE K
BOCCTAHOBJEHND NOYTH MNOJHOCTBN IONaBJIEHAa, B CUJIY Yero BHEOBL BO3-
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HuKaolme cTpyKTypH (omuCLiBaeMue Huxe) PE3KO aTUMNUHE U HENOoJHOmEH-
B, Cuycrs 1,H-2 Mecaua y uuweil u xpuc u 4-8 Mecayes Yy KPOJUKOB u
Co0ax HAuuMHaeTCA  TPeTMi HanOosee LpPoLOJNKUTEJBHNN NepHot, aTuiumyHol
perenepanmy. laGsolagmoe Hapyueuue ocreoreresa b pije CJyyaes 3a-
KauuirBaeTcd 3/0Ka4YeCTBEHHUM pocToM. [aHuHil npouecc fABJCHA npelme-
TOM 0COOOT0 ¥3yvyeHud. llpum OTOM B nepBuli nepnoJ, BOCCTAHOBJIECHNA OG-
pasyLICil TJABHHM OOpasoM aTunuyHLie He3peJHe CTPYKTYPH TUNA 0CH3-
BECTBJIEHHOTO KoJIareHa M rpy0oBOJIOKHMCTON XKocTu. DBHueonucauuHe
CTPYKTYPH BO3HMKAT Ha MecTe c.ial0 BackKyJADN3HMPOLAHHON TpYyGoBOJIOK—
HUCTOIl CoeiHiTe/IBHONl TKaHM, B KOTOPOJ HE BHABJIAKWICHA HEDBHHE BO-
JOKHA. .aTeM NAaTOJIOTMYECKOe KOCTeo0pasoBaHue Bce B Goibllell creleHm
XapakTepnayercAd HapacTaHuUeM yucJa KJIETOYHHX 3yieMeHToB (puc.2T).
BoxpyT marTomornyeckoli KOCTH Pa3BUBAETCA KJIETOYHO-BOJIOKHUCTAS TKaHb,
colepralias ocTecuJacTH, OCTEOKJacTH 1 CBOGOLHO Jexalye OCTeoreHHHE
ZIGTKM, MERLY KGTODHMI BUMAHH DETeHepupyiLe KPOBEHOCHWE KanuJJApH,
& Tak.ie HOBOOUDA3OBAHHHE HEPBHHE BOJOKOHLA C BHDAKEHHHMY DEaKTyB—
MM S BIeHuAMU (TOBHUeNHas apreHTo(wnd). C Teuenunenu BpeMeHy
yuyacTry nmoJoCHOL TKaHy yBeJMUMBapnICA, & Mepecipoiika KocTHHX CTPYK-
TYP ycummbaerci, PaccachBaeTcd Kak crapas KOCTh, Tak ¥ BOBHMKUWASA

B TeveHue 3aloieBanud. [lapannenpHo o0pasyercd Hespedad OGHBBECT-
BJelHaA 1 HEeOOW3BECTBJEHHad KOCTH U KoJsareH., Takuu o0pason,no-
CTENEHHO (DOPMUPYNTCA ovary NaToJOTKYECKON KOCTH C yCuleHHOH ee
nepecTpeiikoii. [loLoCHHe M3MEHEHNS MOTYT B JaibHelleM 3aKaHUNBATBLCA
PassuTHeM omyxoaM., PEHTTE@HONOTMYECKH, 10 LaHHHM P.ll.lakapuyesoit,
naTorornyeckoe Kocreolpa3oBaHue onpeleadercd B Bulie yYacTEOB Golee
NOTHOKM KOCTHOM CTPDYKTYDH C HENpaBUIBbEO DPAaCloI0ReHHHMA I'pyOuMy,
YPOL B KOCTHHMY TDaCeKyJlaMy B CIOHTMO3HOM CJIO€ KOCTH .,

C TeyeuueM BpEMEHN KOJMYECTBO KJETOK OCTEOTEHHOH TKAHM BCE
Cosiee yBeJWunsaeTcs, NpuYeM CPeiy HUX NpeolraisanT CBOOOXLHO Jexalye
pasHoo0pasHoro BUAE ¥ pa3MepoB KiaeTkyu, OcTeoreHHas TKaHb, COCTOfA-
lad #3 NoMOOHHX KJI€TOK, 00pasyer npoaupepars, OTAHYAOLMECH CIOKHO—
CTb CTPOGHNA ¥ DACNDPOCTPAHADWMECA BHYTPM KOCTHO-MO3TOBOH MOJIOCTH
C paspylieHueM npelcyuecTBYOUMX KOCTHHX CTPyxryp (puc.22). MoLoCHHE
W3MeueHus MOTYT OBHThb pacileHeHH KaK NDPeLONYXoJeBHE WM KAK Hayajb-
Hhle OMyXoJsieBHe. PeHTITEHOJOTHYECKM B MeCTaX NMaToMOTHYECKOTO KOCTeod-
pazobaHyAd BHABJIADTCH H3MEHEHUA oOCmel CTPYKTYPH aTUNMYHOR KOCTH C
MCYC3HOBEHNEM YaCTH UalloX u NOABIEHNEM HOBHX.,

3aTer BeChMa CKOPO CPeIM CKOoIjeHui HE3DeNhX, aTUIUHHX 0CTEO-
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TEHHHX KJIETOK, MOABJIANICA OHCTDO YBeMMYMLADINECS ysenxu (puc.23),
KOTOpHe, pacnpoCTpaHdichk BHYTDUH KOCTHO-MO3TOBOIi 10JIOC TU , paspyuanT
KOCTHUM MOSI' 1 KOCTBb, & 3aTeM LUXOUAT 3a npeliesitl KOpIuKajibHOIr0
crodA Koctu, loLoOHNE u3Me HeHyd CBMUETENLCTLYNT O PasBUTUM ONYX0JH .
Havano smoravecTBeHHoOro pocra X0pOWO OIpeJleNsieTCad # PEeHTT eHO0TH-
vecku. Ilpn passmTuym npemMy LecTBeHHO 0CTEOoNIaCTNYECKNX oMy XoJiel
MOABIETCA YNIOTHEHNE KOCTH, KOTODOE yuelMyuBaeTcs B pasuepax ;
Py paASLUTHYA NPEUILYILeCTBEHHO OCTeOMNTHYECKH X onyxonel npeoGJarapt
fABJIeHusl paspyweHun xoctu (yBeimyeHyme ovyaros paspexeHua KOCTHOit
TKaHA),

llo rucromoruyueckomy cTpoeHno pasBuBabiMecs onyxoJu vyaue BCero
OTHOCATCA K Ta&K Ha3LIBAEMWM OCTEONNacTHYeCKMU onyxonsiM (ocTeobnac-

Tocapkoma, ocreomicaproMa, 0CTEOCKJIEPOTHYECKAN capkoMa), pexe -
CMEeWaHHHM WY NPEMMYMECTBE HHO 0CTeOJ I THYEC KM (mommzopdoHoKIET 0y~
Had, KpyTJOKJIETOYHad capkoMa), Berpevabrcs GuOpocapkoMH ¥ 0CTEO-
XOHIpocapxoMu, ITocnensne oGnazanr oGHYHO OCTeJMTHYECKUMI CBolicTBa-
My,

Y KpHC » Muweli omyiomu pa3snBaloTCA Handonee vyacTo yepes /80-
3050 JmHelf mocsne BBeLeHNA PAINO&KINBHOTO BEWECTBA B ONTHMALbHHX
0J1aC TOMOT € HHHX BKo3ax, y KPOJIMEOB - 4epes L0-20 uecqaues, y cobak
yepes 2-6 Jer. CnTuMaJbhie GAacToMoTeHHhe HO3H I/ Pa3HHX BHIOB
ENBOTHHX U DasIMyYHHX u3Iyyaresei He oLMHAKOBH. D3 HanCGoJIbIEN mpo-
LEeHTE Onyxoaum pasBuBabICA y OeJux Kpuc (o 70-80% or Oo0IEro KoJy-
YECTBA ONMLTHMX KMEOTHHX), ITpHyex y Coablleli YacTy L¥BOTHHX BOSHK-
KaeT OLHOBPEMEHHO HECKOJAbKO OIyX0jeBHX yaioB. OcoleHHo vacTo omy-
X0/ DPas3ByBavnICH B IJNMHEHX TDYGyaTHX KOCTAX, & TakKie b N03BOHOYHE-
ke, MeracrasupyoT onyxom Bo BHYTPEHHNE ODIaHH, N0 CEPO3HHM MOKpO-
BaM ¥ B JIuNQaTHYECKUE Y3,

OCumit xapakrTep usrieneHmi Crelera y pasHHX BUIOE XMBOTHHX B
OCHOBHOM cXoleH. HocTmad TKaHb Kpuc, Mbell u KPOJNKOs o0/amaer
O0JNBWON PEAKTHBHOCTLI ¥ €€ W3MeHeyus Y 9TUX BHIOB KNBOTHHX PO~
TexabT B oCmeM CKopee, YeM y KOWEK ¥ colak., ¥ NoCHEeLHUX M3MeHe-
HiA Hapacrabr CoJee IOCTENEHHO Npy BCeX doprax nyveBHX nopamenmi,
Y KpHC ¥ MHuwell ymMeeT MecTo Gosee OHCTpO€ pa3sBLTHE OCTEOTEHHOI!
TEaHy ¢ oCpasoBaHyeM Hedpesoif [PHMHTHBHON KOCTH, YeM v colak.

Y KpHC, MHiell ¥ KDOIMKOB KOCTHAA TEAHL paccacHBaeTcs IJaBHHM 0G-
PascM 10 THUIY OCTEOKIACTHYECKO: pe3opOumu, TOTZA Kek y cobax

VMEeT MEeCTO masywsas resopound,

OcoGeHHo Gosploe ZuaveHue AJA PA3LUTUA KOCTHHX M3MEHEeHHi
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jMeeT BO3pacT XMBOTHOTO. EcJim paimoaxkTyBHOE BEmMECTBO NONalaeTr B
pacTymuit opraHusM, TO HauOOJIBLME V3MEHEHMA HaCJLANTCA B 30HAX
OHXOHILDANBHOTO OKOCTEHEHnd, TLe OTKJalnBaercsa OoJibliag Yyacrh paluo-
axTHBHOTO BemecTba (Hauuue ayrorpaduu u paymomeTpuy).IMEHHO B BTHX
ofJlacTAX valle pasBuBanTCA onyxoay. OYeBHIHO, B CBA3U C DTuM Hay-
doJibiiee KOMMYECTBO omyXoleidt ynaerca moayyvars y O€JHX KDHC,KOTODHE
pacTyT OCoJplyld YacTh XuBHM. EcCiay Xe palumoakTMBHOE BelieCTBo nomna-
JlaeT BO B3DOCJHI OpraHusM, TO MMEET MecTo 0oJee paBHOMEPHoe, HO
MeHee BHpaXeHHOE NopakeHue CKenera,

Kax w3becTHO, pa3JMVYHHE KM3OTONH TAK HasWBaeMoi "KocTHoi" rpyn-
IH He BINOJIHE OXHODOLHO pacnmpeXensprcd B caMoi Koctu, Dampmuep,

[3-M3nyqammmﬁ CTPOHIMI HakanimBaeTrcf IO NMPEeMMYUeECTBy B 30HaX
QHXOHLDAJNBHOT'O OKOCTEHEHUd, TJLe ¥ UMeeT MeCTO OCOOEHHO 3HAYKTElb-
Had BACKYJIApM3aUMA ¥ Ihe HamCoJee MHTEHCUBHH OOMEHHHEe nponeccH, Ox-
Hax0 TOT Xe CTpOHIMM, BBELEHHHN XMBOTHOMY (coGake) ¢ 3aKOHYEHHHM
pocTOM KocTe# B IJIMHY, pacnperendercd Colee paBHOMEDHO. lpyrue,
aeMeHTH ( ﬁ-manyqammﬁ WTTPUR, X ~u3JyvanLui nayToHui ), XKax
M3BECTHO, pacnpelendnTCA B CKeJere 0oJiee DaBHOMEDHO, QUKCHDYACH
B SHLOCTe ¥ mepuocTe. BMmecTe C TeM B pacTyued kocry nayToHu# Tak-
Xe HaKaniuBaeTcd B HamOoJblleM XOMMYecTBE raM, TJe UMEeT MeCTO pOCT
KoCT¥ ¥,CJeL0BaTeIbHO, rle OOMEHHHEe NPOLECCH KOCTHOI TKamn Gofee
VHTEHCUBHH,

HecMmoTps Ha HEKOTOpHE pas3juuud B pacnpelesie Huy paimoakTyBHHX
BEemeCTB B CKeJeTe, MH HE CMOTJM OTMETUTH CYMECTBEHHON Das3HMUH B
caMuX KOCTHHX naMeHeHuAX. TOYHO Takke ¥ BuJ m3ayyvemuds ( o 1una}3)
He CKas3HBaJCH 3aMeTHHM 00pa30M Ha XapakTepe KOC THHX NATOJOTHYECKUX
npoueccos,

T'opaszo Coapliee 3HAUEHWE B Da3BUTHM KOCTHHX M3MEHEHME nMeeT Ie-
puok moJaypacnaja paluoakTHBHOTO BellecTBa, LOATOXUBYyLUEe SJEMEHTH
BH3HBAWT OoJsee riyCokue u3MeHeHud cKeneTa. [Ipm OToM YeM XoJbme Npo-
LOJNRATEJLHOCTE KUBHM XUBOTHOTO - HOCHTEJA U30TOMNa,~TEM CTaHOBATCA
ovyeBnLHEEe ¥ HEKOTOpHE OCOCEHHOCTH B JeiiCTBMM pa3JMYHHX palyoakTHB-
HHX BemecTB. JIMEHHO B 9THX YCJNOBKMAX 3aMETHH HamGCOJbUNE I 3MEHEHUS
CO CTOPOHH 9HZOCTA TIOXL BIMAHMEM TAaKUX BJEMEHTOB Kak IJYTOHUA-239 U
nrTpuii-9% , a raxxe (oJee MHTEHCHBHOE Da3BuTHME Npu JeficTBuu 4X Majo =
oOH3BEeCTBJEHHO! arunuyHoi KOCTH. :

Ilpn ngpaxeHmy LOJTOXWBYMMMY BeleCTBaMy u3MeHeHue KOCTH NpaKTH-
YyeCcK# BCeTrJIa uMeer HeoOpartuMui Xapakrep. Ilof BaAMAHNEM KODOTKOXNBY-
myX BEemecTB HavaJbHWe U3MeHEHMA KOCTH &HAJOTHYHH M3MEHEeHUAM, BHBH-

é
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BAGMLM NLONTOXMBYWUMY BJEMEHTAMA, OLHAKO B JANbHElWweN no X0Jy (m-
SMOJIOTYECKOl DpereHepausyl BOSMOKHA HODMAMMBALMA KOG THIX CTDYKTY].

3akKiInyeunye

llpuBelennte MaTepyan 103BOLADT OTMETUTH,YTO B YCIOBMAX XDPO-
HUYECKOTO mNopaxeHus palNoaKTHEHHMY BellecTBaMmy uMeeTcd HEKOoTOopoe
OTINYA€ B CTENPHN HAKONIEHNS DPaioaKTy BHLX BelleCTB B.opraHm3ue,

B Xapaxrepe pacnpeliesenns, a Takke # B CKOPOCTN MX BHIGJNEHUS U3
oOprasusmMa,

LoJiswoe snauenme B NIPOABJIEHUY LeLCTBUA DALMOAKTUBHHX BeENeCTs
mienT (UBMKO-XUMUYECKUe CBOHCTDA MX. Ipy nocrynneuun B opraunsy
HEPACTBOPUMHX CORNMHEHNI DaLNOAKTHBHHX BEeWeCTB B OTIEAbHHX TOYKax
OPTAHOB MOXET COSBJaThCA BHCOKAA L03a OCJyueHNA, KOTOpas MOKET npu-

BECTN K TAXENHM IIOCJIeJCTBHAM, HECMOTDA HA TO,YTO BeCh OpranuaM
HOJyyaeT OTHOCHTENLHO HEBHCOKYWD J03y o0nyvenns,

Ycranosaeno TaKike,uTo Npu XpPCHHYECKOM BBEIEHUY PalnoakKTUBHHX
BEIECTB, HapaAly C OCOCEHHOCTSMM B o0MeHe, XapaKTepHHMY ILNf KauIoro
PaZioaKTHBHOIO N30TOMNA, BHABICHN & 00mMeE IJA BCeX 3aKoHOM epHOCTH,

B vacrHocTH, ycTawaBiuBaeTcs ONpeLeNeHHbI NOCTOAHHEL JPOBEHD Hakrom
JICHNA DaiMOaKTUBHHX BEILECTB B JLENOHMPOBaAHHON opraye.,

B xaprure Apomuyecxoi MyueBoil CONe3HM, BH3BAHHON BBELe HueM
PalnoaXTUBHHX BELECTD,00HADY teHH Tpy ITocieosarenpable (a3h,

llepsas ¢asa - bashpakedus, Xapakrepusypuascid HeyCToRUWBOCTBD -
¥ BapuaGuJIBHOCTHO KNAHNYECKUX NoKasareJel (kapruHu KpoBy, cepley-
HO~-COCYINMCTQE CUCTEHMEl, LEHTpanbHON HeDBHOM CucTeM: , BereTaTHBHO} -
i Hellpo-BHIOKDUHHOE cucTen).

Bropas Qasa - xamymelics Kounencauuu, Xoria BCe TOKABaTeNy BoC-

CTAHas/MBALTCA L0 HODMH ; HO IIpM (DYHKLMOHANDHNX Harpyskax (gusyo-
IOTMYECKNX, (DpaMaKoNOTUYECKNM BeLeCTBaMA i Ap.) OCHapyrMBaeTcs y3-
MEHEHNE DEAKTMBHOCTY DPa3JHYHHX CHCTEM opraHusua (LeHTpaibHOl HepBs-
HOlf CHCTEMH, BereraruBHoi, HelPo-BHLOK DU HHOI , CepAevyHo-CoCyAuCTOl,
CHCTEMH KDOBM ¥ ip,).

Tperpsi Jasa - xorua passmsanres UPW3HAKN, XapakTepHHe IJg Xpo- —
HUYECKOL CTaiuy Nyyepoit 00Ne3HM, ¥ BUABIANTCH [P HEKOTOPLIX 103ax ::
OTAa/I€HHHE TOoCHeLCTBNA Nonawedud (MsMeHe Hue PEAKTUBHOCTI Da3MMYHHX —
CuCTeM opranusma, paHHee CrapeHse, ODOHXOUKTATHYECKaH 00/e3Hb, Ha-

DylLeHne naoLOBUTOCTN ¥ naTonoryuvecKne beaxnmn y oToMCTBa, pOLMBiUe-~
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rocd OT NopakeHHHX poauTeNeli, ¥ YKOPOYEHME CPOKOB XM3HYU NOJONNTHLX
KUBOTHHX)

Ocodoe BHMMaHME B JOKnajle YIeNAeTcd GJNacTOMOTEHHOMY NeliCTBUIO
palyoaKTWBHHX BeuecTB. YCTaHOBJIEHO,YTO NPM BBELEHMY pPaA3HHX MB0TO-
OB BO3HWKANT ONYX0MM pasmmuHLX TKawell; Tun pacnpeleliesud, OCuoioIu-
YeCKudl nepmon MonyBHBeLeHNd, L03& M3NYUEHUA, CIIOCOC BBELEHUS 30—
TONA OKAa3HBAWT CYUeCTBEHHOe BJMAHME HA omyxonenui npouecc (vacTo- )
Ty BOSHHKHOBEHUA ONYXOJM, XapaKTep ONyioJu U ee JOKalIusaluun),

B Ioxsale olpamueIcd CleuuanbHOe DHMLi&HME HA MOP0JoTMYEeckye
V3MEHEHUA CKeJeTa ¥ LUHAKUKY Da3BUTUA KOCTHHA CaLKOk. W3yvasuch
npenonyXoJeBtie M3MEHEHMA CKeJieTa ¥ HaYaJIbEHE a3k Das3BUTHA OIYXO-
neit § NocNneloBaTeNbHOCTE NPOMCXONAUMX NP STOM U3L.EeHEHUN Npoclekena
B LUHAMWKE Yy pAasHHX BUJL0B XWBOTHHX,

Paora orpakaer JMWD NEPBHE STal UCCAELOBAHUA ¥ TOVTOMY Mexa-
HUBMH OMOJIOTHYECKOT0 DQ(EKTA €ele He NONHOCTHO BCKPLTH., HeoOXoIuMo
B JalbHeZlleM HANpaBuYTh CBOM YCKJNA Ha N3y YeHNe MeXaHU3MOB BOJHUEK-
HOBeHNA TeX OMOJOTNYeCcKuX 3YHeKToB, KOTOPHE BUABJEHH B HACTOSUEM
uccrenosanuu, PAJ BompoCoB nMeeT oOLeGUOJIOTHYECKUE MHTEPeC ¥ CMH-
KaeTcd ¢ olumMu CuoJoTrnyeckuMy mpoCneMamu (crdpeHus oprasnsia,
KaHUeporeHesa, BONpOCaMy DPEAKTMBHOTO COCTOAHMA OpraHu3Ma n I].).
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JMEKTpOKapAAOT pama COOAKH, _nonaepraameﬁcn
B03Jeic TBID CTpOoHuUCM=Y0 B KOMMUECCTBE
0,02mC/Kkr B Tedeune I2 Mec. | -1.oxonaaﬁ0(paﬁ_
9KI'; 2 - yepe3 2 MuH. N0OC/E BBEACHUA CTp ya-
THEa - X 103e 0,04 Mr/kr, - (* aTpUOBEHTDULY—
nApuad Onokaga ; 3 - yepes LU MuR . moC1e BBenej
Hug ( © aTPUOBEHTPUKYAAPHAA 9KCTpdciacToNd) .

puc.b. Peakius aprepuaibHOrC jaBAeRUA KO¥-
HHX COCYZOB yXa Ha BselleHue ajpeHa-
AvHa §y coGak, MojiBepyraBUMXcd XDOHU-
YeCcKoMy BOBJEHCTBUD crpoanmgm—éo
(exelHeBEOE BBEJeHNe C nuied CTpPOH-
qua-80 B xoaueurpanuu 0,02u4C/kr B
TeueHne 24 uec.) ( LKy
KOHTPO/IbHHX COGaK ( — - - ). Iio
Bepmukaiu - JaBleHHe B MM DIYTHO-
ro cronda, No TOPUSOHTANM - BpeMA
B MIH.

[ Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5 (R EN



2o-oK

. Approved For Release 2009/08/31 : CIA-RDP88-00904R00010013002-5 x

N SOy SN SN UV SR DU B

R s

N D

-V v —
B

Puc.6. JNeKT;0KapAMOTpAMMH KOHTDONbHORX coOaky

(A) u coOaku, NoLBepraBlielicd XDPOHMUECKO-
My BoO3uelicTBuL cT soHuMeM-90 (B) (exei-
HEBHO€ BBeJEHHe CTpOHUUA-90 ¢ muuelt B
xoHenrpauun 0,02 uC /Kr B TevyeHue

0 Mec.) o Bsenenuﬂ (I) u mocne Bme-

neﬂms axf anuHa éf’ /ET'): 4epes
Z cex. 2 35 cex. D), 65 cex,(4)
O cek. . Koarnonbﬂoﬁ codaxku

Tohcuqecxve fBIGHUSA HA BBelcHUE af-
geﬂaumua 0TCYTCTBYDT.

MOLONNTHOK COCAKM OTYETIMBO BUIHH:

- IHXaTe/NbHAfd apuTMud ; 2 ~MOAMTOH-
aaa DKCTDPACUCTONAA U pTDMOBePTpmc
AdpHaq Onokala, yBeindeHue 3youa
yHeHbIlcHUe syOua P;:3 - MHpowepM-
pyowas zuccounaund ; 4 — Hayano BOC-
CTGHOBIEHU DUTIMA ; 5 - HOpMa AU3anua
puTMa
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Puc.7. U3MeRenne KouuecTBa NeMKOMMATOB ; A - y KDPO/AWKOB IpU
eXeHeBHOM BBeJeHUM CTPOHLUA-8O ¢ _mNumed B KoAUYeCT-
Be 2,/ C /Kr B TeueHie 36 MeC.; b —,g_codax npw
eXeLHEBHOM BBeQeHMM C Mulek cTPOHL KA *3° B KOIH-
yecTBe O,Z/JVC’ kr B Teuenne 30 Mec.
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gpdmnoa «ve.) Y COOEK foCHE |
. xégggpgggggg BHgSpMBeHHOI'O BBE- :
- U1-89 B Koiuye =
— 0,05 m,C /xr crRe B
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Puc .11. Sluuxo colakm uvepes 24 Me¢, OT Ha-
yana XpoHMYeckor'o onHTa (exeLHes-
HOE BBEJNEeHUe NPOLYKTOB JelleHud
%paﬁa B kxouueHTpaumt I sC /kr).
NycroWeHUe CEeMEeHHHX KaHalbLEesB ;
COXParMINCh eIUHUYHHE KIETKU
CepTomn ; yBeluyeHue KOJ/AuYecTBa
K/1eTOK MHTEPCTULMA

Puc .12, fAuydux xpucu vyepes 12 Msc, ©OT
Hauala XDOHMYECKOrO0 OMHTA (EexEel-
eBpHoe BBeJeHne TMPOAYKTOB Aele-
uuA ypaua B Kouyentpaunn WC/xr).
SanycTeBanne (oAANKYI0B, paspacTa-
HYe IIGTOK peTHKYM0IHLOTeNnaNlbHO
CCTeMH
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Puc .13. JsmMenesune garouuTapHoro MHIEKca
(cpelHue KaHHHE) g codak, 3aTpas-
AeHHHX CTpOHUMEM-90 B Zose LuC/kr
B LeHb B TedyeHue 6 Mec. -
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Puc.i5. Aarorpagu KDHCAT OT NOpaXeHHHX NPOU3BOLU-
tenet. Yepen (1), MOBBOHOUHMEK (2) ¥ MenKue

KocTH cTomH (3) K HCeHKa B BospacTe 7 JHel,
T-# moMeT. CKe/leT HOBODOELEHHOIO (4), nos-
BOHOYHUK M 0eXp0 KpHCEHKa B Bo3pacTe 28
IHeit, 3-% noneT

i
|
\

|
|
|
TR
[

{
=

. Puc.16. PenrrenorpasMa KpHcH 1-ro momers OT Iopa-
— KeHHHX MpPOU3BOMUTeNed. lckpuBieHue NO3B0-
' HOUHUKE

T
7‘ ‘ i
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Puc.1/. Koxa COOaKi 0T BJODPOBHX MPOUSBO-
LUTeNel yepe3 3 CYTOK mocie Ha-
Heceuusa XUMUYECKOTO pa3ApakuTea.
Orex Bepxiero c1od, nepuu. Obpa-
dorka mo Tuoop-llan'y.

LG8

Puc.18. Koxa co0axi 0T MOpaweHHHX Npou3-
BOLUTE /e Wepe3 3 CYTOK MOcie
HBHECEHW: XUMMUECKOI'D PA3Lpaku-
Tend. OTex BepXHEro M Cpe.LHero
ClOS IEepMH ; CYyO3MujiepMa ibkue
"Muxponysupu”. 00padoTsa mo
Tudop-llan'y

)

S I e ]
B Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5



N Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5
/ . " I

- AN

2] S5
B

S 2

e
it

G AT
4 ! ich :‘u.b‘: ‘;[’\ )
»7&&\‘:‘“.4 ;-.‘é.-,.
.,_5& "\'.\\&:“{"2!, '.:

Puc.19. a) pax Tela xeiylxa, Huooun-95 uuTpa-
ngpuToHeansro 6,0uC/r, 404 xua (xpuca).
0) pak 42-1u nepcTHoil Kumwxn, lesn:-437
puyTpuseuto 4,0 4C/r, 322 DHA (EKpHca).
B) AleHOKapIMHOMA CHUBUCTON Keilyuka,
gepui-144, vurpanepuTcHeanbHo 0,6uC/T,
H03 LHA (kpHca). rs AZeHOKa pUMHOKE
npAMO# Kuukw, Lepun-I4d, MHTpanepuro-
Heanbio 0,0 4C /T, 428 Lded (kpuca).
L) Conmpualil’ pax 12-1u epCTHON KUUKH,
HI00uA-95, UHTpallepuToHeanbHo 6,3uC/T,
242 mHA (KpHCa). eJ) BepeTeHOKAETOUHASA
capkoMa TOHKOMK Killlkd, HUOOUH-9),UHTpE~
epuTulcanbHo 6,3uC /T, 363 Aua
(xpuca)
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Puc.20. 30Ha pocTa mIeYeBoll KocTH KpHCH .
C:rgormmifx—% VIHTDAITIePUTOH €aNbHO
0,oMC /T 30 cyrox. Pesko supakeH-
Hafd TUOOBACKY IADU3ALUA C BaJepk—
KO} pesopluuu xpaua

Puc.21. O0pasosanue NaTONOr MIECKAX KOGT—
HLUX CTDYKTYD U DAa3BUTHE BOKDYT
BUX 0CTCOredHONM TxaHu. MeTadns
Oelpa Kpuce. Hrrpui-91 uuTpa-
nepuToHSanbH0 O,t//iC/F,B,t-) Hec.

. ~
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puc.22. QOpasonanue rnponugepaTos He3pe-
M0f KOCTHOM M MOJAMMOpWHO# ocTe-
oreHHol TKAHM. luayu3d CoAble-
0epLOBOA KOCTH KDHCH. CrpoRuui-90
Zurpanepmoueanbﬁo O,4/uC/r,
Mec.

Puc.23. HoABNleHne ONYXONEBHX Y3elKOB Cpe-
J¥ paspacranuit nomumopduolt ocre-
orenHoil TKazu. MuTagui dexpa
KPHCH. CTDPOHUKE~-90 WHTDANEepUIO-
Hea/lbHO 0,4%C/r 5 Mec.

Saw Z25/0-9

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130002-5




